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ADJUSTABLE PIPE HANGERS 
AND SUPPORTS 


for every piping requirement ¢ © @ @ 
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1-Beam Clamp er Simple Swinging Universal 

fig. 131 Top =. Clamp Top Beam Clamp Chaenne! Clamp 

for 2 to 6-in. flange 217 fig. 267 — safe load: fig. 270 — safe load. fig. 226 — safe load: 
ms 4 load: 150 Ib 150 to 2300 Ib 150 to 2300 Ib 150 to 2300 Ib 


$44 gg 


© Clamp 
ig. 88 


* Hmty, -in. rod, 





Channel Simplex Universal Simplex 
Extension Clamp Chennel Clamp Side |-Beam Clamp Side |-Beam Clamp 

fig. 219 fig. 266 — safe load: fig. 225 — safe lood fig. 265 — safe load: s 
safe load: 150 Ib 150 to 2300 Ib 150 to 2300 Ib 150 to 2300 Ib 
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UFS W-F I-Beam Clamp UFS I-Beam Clamp 
fig. 228 — safe loads: 


] 
up to 11,500 Ib 


UFS 1-Beam Clam 
with Weldiless tye Nut With Links 

fig. 292 — safe loads: 294 — sofe loads. 
up to 11,500 Ib up to 11,500 Ib 


UFS W-F I-Beam Clamp 
With Links and Weldiess 
Eye Nut — fig. 293 

safe loads: up to 11,500 Ib 





C-B Universal Screw 
Concrete Insert Concrete Insert 
fig. 282 79 fig. 151 

35 to 7%-in. rod 45 to 7-in. rod 
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Write for Hanger Catalog 10D 
WHENEVER PIPING IS INVOLVED 





GRINNELL COMPANY, INC., Providence, R. |. Warehouses: Atlanta * Billings Buffalo » Charlotte Chicago 
Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach + Los Angeles * Mil * Mi polis * New York 
Ockland «+ Philadelphia «+ Pocatello * Sacramento «+ St.lovis * St. Pavl «* Sanfrancisco * Seattle * Spokane 
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JOB IDEAS BY 
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UNIT AIR CONDITIONER: for Industrial and 
Commercial Application 


Units for year-round air conditioning or for any 
combination of air conditioning functions. Basic 
unit consists of fan section with cooling and/or 
heating coils. Filter sections, mixing chambers 
and dampers, humidifiers, face and by-pass damp- 
ers may be added as application requires. Built 
in ceiling and floor models in 9 standard sizes 
from 1000 CFM to 12,000 CFM. These packaged 
units provide efficient, low cost air conditioning 
for stores, restaurants, offices, laboratories, in- 


dustrial plants. 








«HUMIDIFIER 
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OHEATING COILO 


Diagram shows unit 

pes pee to do a year- 

round air conditioning 

job of cooling, heating, 

filtering, ventilating, and 

humidity control. + BLOWER 
AND DRIVE 


FILTER 
SECTIO 


COOLING COIL 
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BLOWER TYPE UNIT HEATER: 
for Heating Large Volumes of Air 


Designed for wide application in factories, warehouses, garages. Can be 
used in any one of four positions: for floor, ceiling, inverted or wall mount- 
ing. Units built in sections for easy handling, installation, maintenance. 
Available with standard steam or steam distributing tube coils in any one 
of five capacity series. Standard unit consists of blower section, coil sec- 
tion, and accessories as required including filters, mixing chambers and 
face and by-pass dampers. Built in eight sizes from 37,500 Btu 

to 1,995,000 Btu per hour. 
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United States Air Conditioning Corp. 
3300 Como Avenue S.E., Minneapolis 14, Minn 


Please send your descriptive bulletin on the “Tools of 
Air Conditioning.” 

usAlAco ie 
Address 


Everything In Air Conditioning 


Firm 


City Zone 
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For Maintenance- 
ceiling - zero, this 


RADIANT HEATED HANGAR 
ues BYERS WROUGHT IRON PIPE 


In this new hangar, with more than 
three-quarters of an acre of floor 
area, a high vaulted ceiling, and 
large, frequently-opened access 
doors, the job of maintaining proper 
temperatures for both personnel 
and planes presented a difficult 
heating problem. The designers 
solved it with radiant heating. And 
to safeguard the heating system 
against excessive maintenance and 
premature replacement, they spec- 
ified wrought iron pipe. 

More than 20 tons of Byers 
Wrought Iron pipe was embedded 
in the concrete floor. Hot water, 
circulating through the pipes, heats 
the concrete which radiates ample 
warmth through the hangar. A 
portion of the installation is shown 
above. 

The designers followed sound 
proven practice by specifying 
wrought iron. This material has 
lona been the first choice of ex- 


BYERS 


+ 





HERMAN BLUM—Consulting Mechanical Engineer 
MARTIN-JOHNSON ENGINEERING CO. 
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WHY WROUGHT IRON LASTS 
This notch-fracture test speci- 
men illustrates the unusual 
fibrous structure of wrought 
iron—which is responsible for 
the unusual corrosion resist- 
ance of the material. Tiny 
threads of glass-like silicate 
slag, distributed through the 
body of high-purity iron, halt 
and disperse corrosive attack, 
and discourage pitting and 
penetration. They also anchor 
the initial protective scale, 
which shields the underlying 
metal. 








Heating, Piping 


PIONEER AIR LINES HANGAR 


Love Field, Dallas, Texas 
BUFORD and FEINBERG—Architects 


Fabricator-Contractor 
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perienced engineers because ot 
its unusual combination of advan- 
tages. It is readily formed and 
welded which speeds and simpli- 
fies installation. Its emission rate is 
high. It expands and contracts at 
practically identical rates with 
concrete, banning the danger of 
thermal cracks and loss of bond. 
It has ample mechanical strength 
to withstand damage during the 
installation period. And its corro- 
sion resistance under similar oper- 
ating conditions has been demon- 
strated in hundreds of installations, 
over periods of many years. 

Our bulletin, “Byers Wrought 
Iron for Radiant Heating” gives the 
complete story. Ask for a copy. 

A.M. ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 
New York, N.Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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The Editor's Pages (news, notes and comment) 
“Open for Discussion (a regular feature) 


How to Select A-C 
Cc. P. Potter 


Scientists Peer Into the Future 


Practical Pointers on Estimating Job Costs, by Robert C. 


23, No. 


Motors for Heating and Air Conditioning, by 


Soronen 


How to Use Direct Fired Units for Plant Heating, by H. B. Schlosser 


Workmanship in Welding Industrial Piping 


Heat Pump Protects Underground Electric Cables Against Corrosion, 


by Arthur J. Hess 


How Macy’s-Kansas City Was Completely Air Conditioned, by William 


L. Cassell 


Facts on Flow in Ducts, by William Huebner 


Methods of Making Piping Flexibility Analyses, 


Question of the Month 
Sam Lewis’ Page 


Data Sheet—Determining Pressure Drop, Flow 


Steam Lines 


by Theodore E. Bridge 


Rate and Pipe Size for 


Principles of Air Conditioning, by Willis H. Carrier 


Equipment Developments 
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New Books and Reports 
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Recent Trade Literature 
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The Efficiency of Bituminous-Coal-Burning Space Heaters, 


Tieman and Frederick L. Bagby 


Solar Energy 
Parmelee and Warren W. Aubele 


Samuel R. Lewis to Receive F. Paul Anderson 
Summary of Chapter Meetings 
Candidates for Membership 


Officers, Council and Committees 


by John W. 


Transmittance of Figured Rolled Glass, by George V. 
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No. 3 LINE 
COMPOSITION 
DISC VALVE 


100 lbs. W.S.P. 
150 lbs. W.O.G. 
Available in globe 
type, with or with- 
out waste, angle 
typealsoavailable. 


REDUCES DISC DAMAGE 


O-B Composition Disc Globes and Angles discs. Asa result, discs last longer and valves 


shut off with a smooth, non-grinding action 
that lessens disc damage and guarantees 
better valve performance. 


The section view shown above tells the rea- 
son why. You will notice that the disc hold- 
er is attached to the valve stem with a free- 
swiveling connection. As the valve is closed, 
the disc stops turning on first contact with 
the raised seat. The free-swiveling disc hold- 
er permits further tightening without causing 


remain leaktight for many years without ze- 
quiring disc replacement. 


To insure complete customer satisfaction, buy 
O-B composition disc valves for your next 
plumbing or heating job. A full line of globes 
and angles with either screw-type or solder- 
type ends is available from your local Ohio 
Brass Company distributor. See him for any 
of your plumbing and heating supplies. 


OHIO BRASS CO. MANSFIELD, OHIO 


damage or excessive wear to composition 
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Farr Company Engineers offer 
complete laboratory services to 
bring you better air filtration... 


Your air conditioning system deserves the best in air 
filters and standard FAR-AIR® filters will meet most of 
your requirements. However, if you are faced with un- 
usual dust conditions, Farr Company's well-equipped lab- 
oratory will help you select the proper type of filter to 


meet your particular problem 


These laboratory facilities are also used to constantly 





improve the FAR-AIR line to assure you of getting the 


very best air filtration when you install FAR-AIR products. 


Send in your air filtering problem today or write for 
information on the complete FAR-AIR line 


Typical users of FAR-AIR 
equipment include: 


Thomas A. Edison Co. 
W. K. Kellogg Co. 
Lever Bros. Co. 
Pillsbury Mills, Inc. 
Swift & Co. 








*Trade Mark Reg 
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Some of the Many Installations of 


Pueumatic 
Temperature Control’ 


IN CONTEMPORARY ELEMENTARY SCHOOLS’ 


Above: Greenbriar School, Northbrook, Ill. 
Architects-Engineers: Perkins & Will, Chicago— 
Mechanical Engineer: E. R. Gritschke—Heating Con- 
tractor: Northern Plumbing & Heating Co., Chicago 


Right: Elm Hill School, Springfield, Vt. 
Architect: Richard D. Butterfield, Perkinsyille, Vi.— 
Engineer: Thomas Tash, Hanover, N. H.—Heating 

Contractor: Dezero & Randall, Rutland, Vt. 
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Assures Utmost Comfort and Efficiency 
of Teachers and Pupils 
Lower Maintenance —Bigger Fuel Savings 
Many 25 to 40 year old installations 
still giving dependable regulation 
.....fthese and many other plus values in 
POWERS systems of temperature control 
give users more for their money 








Left: Elementary School and Shop Bidg., Brewer, Me. 
Architect & Engineer: Alonzo J. Harriman, Auburn, Me 
—Heating Contractor: C. H. Babb & Co., Bangor, Me. 


Below: North Norwood School, Norwood, Ohio. 
Architect: Charles F. Cellarius, Cincinnati, Ohio—Engi- 
neers: Fosdick & Hilmer, Cincinnati, Ohio—Heating 

Contractor: B. & J. Jacobs Co. 
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THE POWERS REGULATOR CO. For Greatest Comfort 


Established 1891 © OFFICES IN OVER 50 CITIES © See Your Phone Book and Lowest Cost Maintenance 


CHICAGO 14, ILL., 2720 Greenview Avenue @« NEW YORK 17, N.Y., 231 E. 46th Street Specify POWERS ferelitiae)| 
LOS ANGELES 5, CAL., 1808 West 8th Street # TORONTO, ONT., 195 Spadina Avenue 


MEXICO, D. F., Edificio “La Nacional” 601 \ 
(RCES) \ 





Competent Installation Eng 
Puts Extra Value Into This Pump 


SF Sa YOU CHOOSE an Allis-Chal- 
mers pump for your air condition- 
ing equipment or installation, the Allis- 
Chalmers representative goes over the 
complete installation with you to make 
sure that you get exactly the pump you 
need for easy installation and customer 
satisfaction, 

Every Allis-Chalmers pump representa- 
tive is a skilled application engineer who 
thoroughly understands your pumping 
problems. He has a complete line of pumps, 





both close-coupled and pedestal-mounted 
for every air conditioning application. 

Call in the Allis-Chalmers representa- 
tive while you are planning your equip- 
ment or installation. He may be able to 
save you time and money by suggesting 
easier and better ways to install pump or 
piping. He will be glad to help you in any 
way he can. 

For complete information on Allis- 
Chalmers pump for air conditioning, ask 


for Bulletin 52B7529. A-3221 


ALLIS-CHALMERS, 1171A SO. 70 ST. 
MILWAUKEE, WIS. 


Texrope, Vari-Pitch and Electrifugal are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


Heating, Piping & 


ineering 











Sold... 
Applied... 
Serviced... 


by Allis-Chaimers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


ce MOTORS — 1) to 


25,000 hp and up. 
All types. 


7 
= 


CONTROL — Manval, 
magnetic and combina- 
tion storters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
standard and Vori- 
Pitch sheaves, speed 
chongers. 











B.G Hydre-Fic Heating 


WITH RADIANT BASEBOARDS 


THREE GREAT COMFORT-ECONOMY FEATURES! 


No wonder this combination for win- 
ter comfort and home beauty is being 
installed in so many new homes! 
Consider these features: Radiant 
sunny warmth from heating units 
which look like conventional wooden 
baseboards and are just as unobtrusive! 
No over or under-heating—the B & G 
Hydro-Flo System automatically ad- 
justs the heat supply to the weather! 
> Heat is evenly distributed—draftless 
ah i ik cs —virtually the same temperature from 
TA uh floor to ceiling! 
ANT ett Next, an all year ‘round supply of 
tH pty hot water for kitchen, laundry and 
2 bath, beated by the same boiler that 
heats the house. Plenty for automatic 
YEAR "ROUND washers, showers—and at amazingly 
HOT WATER low cost! 

And finally—fuel economy! The 
automatic modulation of the heat sup- 
ply prevents fuel waste—keeps heat- 
ing cost at rock bottom. This accurate 
control is especially valuable in 
spring and fall, when only a little 
heat is needed. 

tow Ormarine Write for descriptive literature. 


WARMTH AS SOOTHING 
AS SUNSHINE 


a m7 | 


wy} 


B & G Hydro-Flo Equipment can be in- 
stalled on any hot water heating boiler - 


1 B & G Booster—An electrically 


operated pump which circulates / 
hot water through the base- | 
boards. } 


2 B & G Flo-Control Valve—Helps 


keep home temperature con- OVW2; sae a 





tantly at the comfort level. 
ee : Dept. BX-5, Morton Grove, Ill. 
3 B & G Water Heater—Provides . : 
an abundance of year ‘round, Canadian Licensee: §. A. Armstrong, Lid., 
1400 O'Connor Road, Toronto, Canada 


low-cost hot water. 
*Reg. U.S. Pat. Off. 
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You'll Want to Specify 
The 


Pritchard SRF” TOWER! 


Low cost Pritchard Series “SRF” Cooling Towers are especially de- 
signed for air conditioning or refrigerating installations requiring 
3 to 24 tons capacity. Louver boards, louver posts and top framing 
are made of finest California Clear-Heart Redwood for long life. 
Steel pipe distribution system assures efficient, trouble-free per- 
formance. 

“SRF” Towers are shipped complete with basin. “Slip-fit” construc- 
tion gives easy access to interior of tower. All bolts, nuts, washers 
and nails needed for complete assembly are included. 

Full instructions furnished for quick field assembly. 





For lowest initial cost, longest life, greatest effi- 
ciency, specify and install the Pritchard “SRF” Tower! 


Your inquiry invited. 


Write for FREE Bulletin No. 5.9.081 








EQUIPMENT DIVISION 


iealll Pri 
of Jj, s(Co. 


UALITY 
Q : Dept. No. 56 908 Grand Ave., Kansas City 6, Mo. 
Specialized Process 





EQUIPMENT District Offices 
CHICAGO © HOUSTON © NEW YORK ®@ PITTSBURGH ©@ TULSA ® ST. LOUIS 
Representatives in Principal Cities from Coast to Coast 
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Leading central heating + 
and industriel plents vse 
Gun-Pakt Expansion Joints. Fer the full 
Gun-Pakt story write for Bulletin EJ-1912. 


YARNALL-WARING COMPANY 


GUN-PAKT EXPANSION JOINT 








Cast Iron Safety- 
Circle Frame Gives 
Extra Protection All 
Around: Top, Bot- 
tom, Sides, Ends. 


large Air Intoke, 
Big Fans, Open In- 
ternal Construction 
Moke Efficient 
Cooling. 








Stator Multiple- 
Dipped ond Muiti- 
ple-Baked. 

















Die-Cast Rotor Is 
Practically inde- 
structible. 
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Drip-Proof 
Brackets. 











Pre-lubricated Bear- 
ings Need No At- 
tention For Years. 





HOW SAFETY-CIRCLE 


Means Motor Dependability 


XTRA PROTECTION means extra de- 
pendability. That's why Allis-Chal- 
mers protects the working parts of the 
motor with the exclusive SAFETY-CIR- 
CLE. Compare this motor with motors 
of less rigid construction. The SAFETY- 
CIRCLE motor will not distort in mount- 
ing or under strain. And you get the 
extra protection of drip-proof end brack- 
ets at no premium. 


EXTRA PROTECTION INSIDE, TOO 
Stator is multiple-dipped and multiple- 
baked in special insulating varnish. Rotor 
is die-cast aluminum. Stator is mounted 
in four longitudinal ribs which leaves 


plenty of air space between stator and 
frame. Large fans cast integrally with 
the rotor and ample air intakes keep tem- 
peratures well within rated limits. Ball 
bearings are factory-lubricated and re- 
quire no further attention for years. 

When you shop for motors, remember 
SAFETY-CIRCLE gives you extra pro- 
tection, extra dependability and lower 
Operating costs. 

For details on SAFETY-CIRCLE ad- 
vantages, see your A-C Authorized Dealer 
or Sales Office or write for Bulletin 
51B6210B, Sizes 1 to 20 hp, 326 frames 
and smaller, Safety-Circle, Texrope and Vari- 
Pitch are Allis-Chalmers trademarks, 4-31.46 


ALLIS-CHALMERS, 1171A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 
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Serviced... 


by Allis-Cholmers Authorized Dealers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


CONTROL — Manuel, 
magnetic and combina- 
tion starters; push but- 
ten stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
all sizes and sections, 
stenderd and Voari- 
Pitch sheaves, speed 
chongers. 


mY 


PUMPS — Integral 
motor and coupled 
types from % in. to 
72 in. discharge and 


vp: 








PRODUCTION STEPS 


EASY-TO-FABRICATE 


Low Cost - Easy to Use 


Hussey Copper is a versatile metal . . . en- 
abling faster production, with fewer opera- 
tions in innumerable applications. It means 
easy forming, stamping, turning or spinning 
. and simplified fastening, whether by 
soldering, brazing, riveting, crimping, bolting 
or screwing—even by lamination to other 
materials. 
Hussey Copper is a material well worth in- 
vestigating in the light of rising product costs. 


Permanence and Beauty 
add Sale-ability! 


Added advantages of designing with Hussey 
Copper are lifetime durability, and a lasting, 


” ¥ 3 i! “oe 
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natural beauty recognized the world over as a 

symbol of quality. Such ready acceptance 
makes your selling job all the easier. 

Compare the metals and compare the costs 

. see how Hussey Copper serves your 


needs best. 


C.G. HUSSEY & COMPANY 
(Division of Copper Range Ce.) 

ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA. 

Hussey Worehouses carry stocks of Copper ond Bross Products for Prompt Shipment 


7 convenient warehouses to serve you promptly! 
PITTSBURGH, 2850 Second Avenve «+ CLEVELAND, 5318 St. Ciair 
Avenve « NEW YORK, 140 Sixth Avenue + CHICAGO, 3900 N. Elston 
Avenve « ST. LOUIS, 1620 Delmer Boulevard + PHILADELPHIA, 
1632 Fairmount Avenve «+ CINCINNATI, 424 Commercial Squere 





HERE’S THE NEW 
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One installation, one wiring job, one set of controls 
... one machine is a complete refrigeration system. 


Now ... better-than-ever results from the systems you design or in- 
stall... with a CenTraVac, the completely new Trane Centrifugal Refrig- 
eration Unit. 

Now . . . for the first time ...a centrifugal design engineered for 
practical air conditioning and process cooling requirements with models 


For complete literature and full 
ranging in capacity from 45 to 190 tons of refrigeration. 


information contact the Trane 
Field Representative in your area Flexible capacity control, proportionate power reduction, hermetically 
or write to The Trane Company, sealed construction —these exclusive features are only a few of the out- 
La Crosse, Wisconsin, for Bulletin standing basic improvements available only in the great new Trane 
S$-399. CenTraVac Centrifugal Refrigeration Units. : 


MANUFACTURING ENGINEERS OF HEATING 
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Complete centrifugal refrigeration 
unit cuts costs four ways 


For the first time, a centrifugal unit furnishes chilled water for installations 
as low as 45 tons! The CenTraVac is the only centrifugal designed for smaller 
jobs as well as the bigger ones. A new kind of centrifugal—with hermetically 
sealed direct drive—with stable operation from 100% down to 10% of rated 
capacity—with reduced power consumption under reduced capacity operation. 


Big Power Savings On Jobs As Low As 45 Tons! 


When less cooling is demanded by the system, the CenTraVac automat- 
ically lowers capacity. Horsepower per ton reduction parallels capacity re- 
duction over wide operating ranges. Owner pays only for cooling actually 
used by the system, thanks to CenTraVac built-in capacity control and the 


new Trane power reduction feature. 


Simplified Installation Slashes Costs! 


Compact, lightweight CenTraVac can be located conveniently in building 
without special mounting foundations. Smooth running, quiet operation 
eliminates need for isolation. Then, too, one wiring job, one set of connec- 
tions, one system of controls is all that is required. The CenTraVac is a her- 
metically sealed unit containing the compressor, the condenser and the evap- 
orator for the complete chilled water system! 


Maintenance Time and Expense Eliminated! 


The CenTraVac is designed to run without special attention. Impellers 
mounted directly on shaft of water-cooled, hermetically enclosed motor elim- 
inate troublesome shaft seals, gear boxes, unnecessary bearings. Forced-feed 
oil system is designed for positive lubrication of two main bearings, the only 
bearings in the entire machine. Turn it on, turn it off, as often as necessary, 
or let it run continuously season after season. 


High Efficiency Means Low Cost Cooling! 


Less than one horsepower per ton required for usual air conditioning ap- 
plications! Under varying loads the tonnage-to-horsepower ratio often aver- 
ages out even more favorably. 

The CenTraVac supplies lowest cost chilled water for smaller jobs as well 
as big ones. Five models to choose from between 45 and 190 tons! 


This great new Trane line makes centrifugal refrigeration available— 
for the first time—in the capacities required for the majority 
of practical air conditioning and process cooling applications! 


AND AIR CONDITIONING EQUIPMENT © OFFICES IN 80 CITIES 
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New Trane Self-C d Air Conditi ! 
Brand new design pocks greater capacity into 
small cubic space, produces more cooling, yet 
occupies less floor crea. See new Trane Bulletin 


$-362 





The Brand-New, All-New Trane Reciprocating 
Compressor. Higher efficiency smoother 
running longer lasting here's o new 
Trane-designed and Trone- built refrigerating unit 
for 10- to 50-ton jobs. See bulletin DS-36! 








Choose Trane and Choose Your Own Weather! 
Eoch guest at Continental Hotel, Miami Beach 
Florida, con choose his own weather becouse 
monagement wisely chose UniTrane Air Condi 
tioning complete systems like this, with in 
dividual room weather control, are easier than 
ever to design and instal! with Trone’s bigger 
better 1951 line of products 


iti= 


THE TRANE COMPANY, LA CROSSE, WISCONSIN 
EASTERN MFG. DIVISION + SCRANTON, PA 
TRANE COMPANY OF CANADA, LTD, TORONTO 
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Taticell 


better COPPER makes a rough-in 
smooth 


Literally, there’s nothing like 
AnaconpA Type M Copper Tubes 
and solder type drainage fittings for 
fast and easy installation of soil, 
waste and vent lines. You'll recognize 
why from these important features: 


—— Solder joints are faster and more simple than 
threaded connections; easier to make in 
restricted places. 


) Tubes and compact fittings can be installed 
in standard width partitions. 


- 5 Twenty-foot tube length reduces number of joints. 


Light weight permits easy installation of 
shop-fabricated assemblies. An all-copper 
system weighs only about one quarter as much 
as one of cast iron and steel. 


There’s a complete line of solder type 
drainage fittings for every size and 
kind of connection — as well as a com- 
plete line of solder type water fittings 
for water supply and low pressure heat- 
ing lines. For complete information, 
just write to The American Brass Com- 
pany, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 


nothing serves like Skew 
eg 
v 


d Bias 


COPPER TUBES 
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CLOSE-COUPLED PUMPS 


A real space-saving design with 
no sacrifice in durability and effi- 


DOUBLE- 
SUCTION PUMPS 


LEAD - ACID 
AND OTHER CHEMICAL PUMPS 


“Buffalo” Chemical Pumps are 


ciency. For clear water, but can 
be had in special alloys. Bulletin 
975-B. 











available with lead lining like 
the pump shown, or rubber lined 
or of special alloys. Bulletin 982. 


PAPER STOCK 
PUMPS 
Diagonally -split-shell non-clog- 
ging pumps. A design for every 
liquid, every consistency, all 


proven in paper and pulp mills. 
Bulletin 953-F. 








SUMP 
PUMPS 
Self-contained 
. vertical units 


I 


ready to install. 
Rugged, 
trouble-free, 
with ball- 
bearing thrust 
and enclosed 
shaft. 

Bulletin 963-F. 
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PUMPS 


MEAN MONEY SAVED 
THROUGH TROUBLE AVOIDED 


True economy in pumping is in the pump you 
can install — and practically forget! “Buffalo” 
has always built such pumps. First cost may 
be a few dollars more than the “low-bidder” 
pump, but careful, sound “Buffalo” design and 
construction has always paid for itself in (1) 
longer years on the job, (2) fewer and shorter 
shutdowns, and (3) high efficiency. 

As the pictures on this page show, you can 
pick a “Buffalo” Centrifugal Pump that’s tailor- 
made for just about any liquid job you have. 
WRITE FOR BULLETINS! 


BUFFALO PUMPS, INC. 


1 MORTIMER STREET BUFFALO, N.Y. 


Canadian Blower & Forge Co.. Lted., Kitchener, Ont 





Branch Offices in all Principal Cities 


— And For FANS... 


. you'll find a full line of centrifugal, axial 
flow and propeller fans in the sizes and 
arrangements you want —a fan for every job! 
For best results on your next fan installation, 
look to “Buffalo”. First For Fans. For 
complete information, write: 


BUFFALO FORGE COMPANY 


1 MORTIMER STREET BUFFALO, N.Y. 
Canadian Blower & Forge Co., Led., Kitchener, Ont 
Branch Offices in all Principal Cities 





For top performance on clear 
water jobs, including air washers, 
these are of the finest materials 
and construction. Bulletin 955-N. 





+ 


AUTOMATIC CONDENSATE 
PUMPS AND RECEIVERS 


Will handle condensate at 212 
F. without being affected in any 
way. Self-priming and trouble- 
proof. Bulletin 960-G. 





NON-CLOGGING 
SEWAGE PUMPS 
Vertical and 
horizontal models 
for trouble-free 
Operation in 

sludge circu- 

lation, agitation 
and removal, 

in lift stations 

and treatment 
plants. 

Bulletin 

964-D. 





me 


TYPE “RR” PUMPS 
: : SELF-PRIMING PUMPS 
For handling clear water, any : : : Are 
temperature, at high pressures. ee: ee wi agg vate 
Widely used for boiler feed available in all “Buffalo” Double 
Rugged, efficient. Bulletin 980-B. Suction Pumps. Bulletin 970-A. 


Shae 


SPECIAL ALLOY PUMPS 

bearing 
pumps, suitable for construction in 
machineable Bulletin 


Single suction, full ball 


most alloys 


982. 
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Evervbody$ happy when you selech 


MODINE CONVECTOR RADIATION 





~*~ 


He’s happy because Modine Convectors are easier to install . .. time and material costs are less. 
Individually cartoned, they weigh only % as much as cast iron radiators. Square enclosure 
corners simplify recessing. Universal headers and adjustable-pitch heating unit brackets speed 
piping connections. On any type or size of job, he profits most when he installs Modines. 


hope . as any decorator 
1 be 


She's happy because Modine Con- Vie He's happy he specified Modine. oppy 
Dr when Modines are select- 


She 
vectors are so easy to clean. st Giving his client th e benefit « \ wo 
7 blended radiant oz "'Theit functional styling permits 
heat plus the beat complete freedom of room treatment 
ence durability and oved econ Recessed under windows, Modines 
my of Modine C« $ } use floor space... are never a 
a case of excellent ju nt. decor ative problem. 


R-1086 


For new catalog, call your 
Modine representative 


—listed in your phone book 

classified section. * 

Or write Modine Mfg. Co., 

1509 Dekoven Ave., NVE T Ti i 
Racine, Wisconsin. 
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The heating system has changed... ; 


j 


\ 
- 
~ 


but the name on the pipe is the same... 


SPANG CW 


When you're planning and laying-out radiant heating systems, be sure 
to specify “Steel Pipe”... and to be sure of top-quality, specify 
“Spang CW Steel Pipe”. 

You'll like working with Spang CW Steel Pipe. It's uniform in quality, 
mill-tested, easy to cut, bend and weld. It's strong to withstand mechan- 
ical pressure, and rough handling. It stands up for a lifetime in closed- 
circuit systems. 

Even when wet-system central heating was a novelty, Spang was a 
famous name in pipe . . . it's been famous for 110 years. 

And today's great demand for Spang CW Steel Pipe . . . greatest in 
our long history . . . makes it difficult for your supply house to fill all 
orders as quickly as they'd like to. But keep in touch with them .. . you 
can depend on them to do their best for you. 


SPANG-CHALFANT 


Division of The Nati | Supply Company 
GENERAL SALES OFFICE: Grant Bidg., Pittsburgh, Pa. 
District Sales Offices: Atlanta; Boston; Detroit; Houston; Los Angeles; 
New York; Philadelphia; Pittsburgh; St. Louis 
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IT’S KEWANEE 


Technical High School 
3—Kewanee—Type "'C” 
George Washington School 
2—Kewanee—Type "C” 
St. Peter's High School 
2—Kewanee— 5000's 
Swift & Co. Warehouse 
1—Kewanee—Type "C” 
Vienna Baking Co. 
1—Kewanee—Type "C” 
Penn-McKee Hotel 
1—Kewanee "K" 


sdandan ds Of Cotntory 


and MORE EFFICIENT HE/ 
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STEEL BOILERS 


@ To keep pace with modern ideas 
in planning and new, better stand- 
ards of comfort which demand 
higher efficiency from heating sys- 
tems, an ever increasing proportion 
of America’s schools are using 


Kewanee Boilers. 


The McKeesport Vocational High 
School, McKeesport, Penna., an 
outstanding example of today’s 
modern schools, is equipped with 
3 Kewanee Type “C’’ Boilers for 
stoker firing, with a total steam 


capacity of 22,000,000 Bru hourly. 


McKeesport Vocational High School 
McKeesport, Penna. 

C. R. Moffit, McKeesport, Architect 

F. J. Firsching, Pittsburgh, Engineer 

The Withers Co., New Castle, Htg. Engineers 


KEWANEE, BOILER CORPORATION 


BOILERMAKERS 6 
Branches in 60 Cities Eastern D 


YEARS 





Fvevnonanniit 


DETROIT LUBRICATOR * 


KEWANEE, 
*rict Office: 40 West 40th Street, New York City 18 


ILLINOIS 


KEWANEE BOILERS - R 
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A LOT MORE PERFORMANCE 
FOR A LOT LESS MONEY 





Ree eee ee 6 
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Compare these 
unbeatable low cost 
LIST PRICES 


12x6-- $3.40 
14x 6 -- $3.75 
24x 6-- $5.35 


Samos 


ee 
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THE ABSOLUTE ULTIMATE IN 
SUPER EFFICIENT AIR DIFFUSION 


A NEW, LOW-COST AIR CONDITIONING GRILLE. You've 
wanted it — now you've got it. The Titus Airfoil No. 270 
combines all the exclusive superior features of the famous 
Titus Airfoil Grilles and gives them to you in this great new 
grille AT A NEW LOW PRICE. 

The new Titus Airfoil No. 270 has been time tested and 
proven after years of research. It also features the Airfoil 
louvre with streamlined, smooth-as-glass, surface, which 
knifes the air and gives more control than heretofore 
thought possible. 

This amazing new Titus Airfoil No. 270 grille does every- 
thing the more expensive grilles do and Does Them Better! 


BEFORE YOU BID YOUR NEXT JOB, SEND FOR COM- 
PLETE INFORMATION ON THE TITUS AIRFOIL No. 270. 
You'll be amazed at all the performance features which are 
incorporated in this grille. They mean so much — YET 
COST SO LITTLE. 
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NOTE THESE SPECIAL FEATURES 
which give the Titus Airfoil No. 270 un- 
approachable air diffusion performance 


@ Airfoil louvre — designed after the 
Airfoil section of an airplane. 

@ Solid section louvre construction 
for noise-free performance. 

@ Streamlined louvre with no sharp 
corners, no holes, no crevices. 

@ One-piece, extra-heavy frame. 

@ Air-tight rubber gasket to prevent all air 

@ Two banks of louvres. leakage. 

@ Individual blade adjustment. 


Mail This Great Money-Saving Coupon Today! § o 





TITUS MANUFACTURING CORPORATION 
WATERLOO, IOWA 

Gentlemen: Please rush me complete information including 
Prices, Discounts and Delivery on the new Airfoil No. 270. 
Name. 
Address 


City 

















SLEEVOIL PILLOW BLOCK 
A precision-built, ring-oiling bab- 
bitted bearing, self aligning and 
exceptionally quiet in operation. 
Special seals prevent oil leakage 
and keep dirt out of the bearing. 


BALL BEARING PILLOW BLOCK 


Single row, deep groove ball bear- 
ings. Inner race extended to form 
sleeve which carries shaft. Piston 
ring seals retain lubricant, exclude 
dirt. For arrangement No. 2. Shaft 
sizes 15/16" to 2-1/4” 


WATER-COOLED SLEEVOIL 


Specially designed for applications 
where elevated temperatures are en- 
countered. Dodge Sleevoil bearings 
combine quietness with exceptional 
load carrying capacity; are available 
in shaft sizes from 1-11/16” to 8”. 


BRONZE BUSHED PILLOW BLOCK 


Designed for arrangement No. 2 in- 
stallations. Two bronze bushings of 
high lead content and T section rings, 
sealed against dirt. Composition rings 
inside thrust collar prevent oil leak- 
age. For shaft sizes 15/16” to 2-3/16”. 


ete San og RD 


DODGE BEARINGS 


DODGE BRONZOIL 


Capillary bronze bushing has capa- 
city of one-third its volume in oil. Res- 
ervoir with close fitting wick around 
bushing provides ample lubrication. 
Oil resistant grommets available for 
noise isolation. Sizes 1/2" to 1-1/4". 


DODGE MANUFACTURING CORPORATION 
1600 UNION ST., MISHAWAKA, IND. 


<> of Mishawaka, Ind. 


POWER TRANSMISSION MACHINERY 


FIRST IN 





FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT ETCHING CORPORATION, 1555 N. SHEFFIELD AVE., CHICAGO, ILLINOIS 
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Howell welcomes the hard 
jobs. Here’s an example. 
This machine makes auto- 
matic transmission cases for 
a leading auto maker. It 
turns out 85 pieces an hour, 
has 27 stations, 83 cutting 
tools. It automatically drills, 
chamfers, reams, and taps all 
holes in ends, sides and top 
of the transmission cases— 
even shuts off automatically 
when tools need changing. 
That 20 Howell Motors were 
selected to power this job is 
a tribute to the quality and 
dependability of these preci- 
sion-built, industrial motors, 
and to the service Howell 
offers to manufacturers like 
yourself. 


Solution for... 


THE CASE OF AN TRANSMISSION 


AUTOMATIC 


: 
: 
: 
3 
; 
. 
: 


Howell Type K Motor. Offers constant Howell makes specially designed Howell Sanitary Motors meet the 


performance in the presence of dirt, 
dust, fumes, and moisture. Sizes from 
3 to 150 H.P. at 1800 R.P.M. Either 


motors—vertical, round body, flange 
and face mounting, built-in stator and 
rotor jobs, etc.—to meet a wide range 


most exacting standards of the dairy 
and food industries. They contain no 
pockets, cracks, or crevices. Available 
for vertical or horizontal mounting 


of requirements. 


‘ HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 


vertical or horizontal mounting. 





Read this if you need special motors 


Howell offers a unique job-engineer- 
ing service for special motor appli- 
cations. 

With it, you get: (1) cooperation of 
our engineering personnel; (2) prompt 
quotations on both standard and cus- 
tom motors; and (3) the ability to 
accurately manufacture custom-de- 
signed motors within reasonable time. 
We believe these services will save 
you, as a purchaser of electric motors, 
valuable time and money. 

May we apply our facilities and engi- ee 
neering ability to your problem? 
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ROSES MUST NOT GET COLD 


fs. 500.000 


E. G. HILL CO., INC., RICHMOND, INDIANA 


Three and one-half million roses, forty thousand orchids and 
nearly a million gardenias are grown each year in this 
huge greenhouse. 

Investment in plants and labor is tremendous—losses from 
even brief chilling would be disastrous. 


Detroit RotoStokers Guard Against Loss 


Detroit RotoStokers are good protection. These dependable 
spreader stokers keep up steam without fail. 


bo  : 


Available with power, hand-dumping or stationary grates 
—will burn any type Bituminous coal or Lignite—high efficiency. 
They have a record for long life, with low maintenance. 


Write for bulletin on Detroit RotoStokers. No obligation. 


DETROIT STOKER 
COMPANY 


General Motors Building— Detroit 2, Michigan 
District Offices in Principal Cities »* Works at Monroe, Michigan 
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UNISTRUT Susvends Supports Frames 


ELE Hong -n one Great Flexible System! 


@ Unistrut is erected quickly, easily, with a minimum of 
engineering detailing—permits adjustments, changes or additions on 
the job or later—assures exact pitch or slope. No drilling, welding, spe- 
cial tools or equipment needed, Unistrut includes metal channel, fram- 
ing fittings, concrete inserts, clamps, hangers and other standard parts 
which combine to form the world’s most flexible system of support or 
suspension. Try Unistrut on your next piping job—save time, cut costs. 


Pivoted Pipe Strap Hanger 
Assembly 


Suspension Rod 
Pipe Hanger 


Pipe Bracket 
Saddle 


Pipe Bracket 
Saddle and Clamp 


Cast Iron 
‘able Saddle 


“ 
Triple Axle 
Pipe Support 


Continuous Run 
Concrete Insert, 
3” to 20’ 
lengths. 
UNISTRUT 


N AND T 


Note two kinds of end 
cops—at left, type A (plain) 
at right, type B lanchor). 


[ld 
ms 


Entrance Anywhere 
along this Continuous Slot! 


Typical piping 

A. ont installation sup- 

4 i be ported by Unistrut 

t oe framework, con- 

Lbe/ crete inserts and 

roller pipe supports. 

Slotted Unistrut channel 

permits attachment of fittings at 
any point desired. 





\ 


Tunnel job showing 

rT how Unistrut con- 

r tinuous run concrete 

i inserts may be in- 

[7 stalled vertically or 

horizontally or at 

any angle required. 

Attachments made anywhere 

along slotted channel without dis- 
turbing existing connections. 


ee 
EZ 
T° Py am Here are Unistrut 
| ¢ 2 é continuous run 
concrete inserts in 
ceiling, and Unistrut hangers 
clamped to suspended pipes. For 
racking heavy overhead pipe runs, 
Unistrut trapeze assemblies (not 
illustrated) are ideal. 


Representatives ond Warehouse 
Stocks in Principol Cities — 
consult your Telephone Directories 
U.S. Potent Numbers 
2327587 2363382 
2329815 2380379 
2345650 2405631 
Other potents pending 


The World's Most Flexible All-Purpose Metal Framing 


1013 W. WASHINGTON BLVD. + CHICAGO 7, ILLINOIS 
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UNISTRUT PRODUCTS COMPANY a 
ere Zone State 


UNISTRUT PRODUCTS COMPANY 


1013 W. Washington Bivd., Chicago 7, Ill., Dept. H-2 

Please send me 24 page Construction Catalog, 24” x 36” 
Wall Chart and somple of Unistrut as indicated below, 
without obligation. 


\ () Catalog No. 500 [] Wall Chart [) Unistrut Sample 


Nome 


Company 


Ds Gree Gran Si se aren an an on aban even trun eran taaran asain 
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Call your cfm 


There’s a New Carrier Weathermaker 


for every air conditioning job... 


Summer— Winter ... large—small! 


1000 to 
16,400 cfm 


in single units 


Wide range of capacities for every air conditioning load 
and function. Complete flexibility in arrangement of func- 
tional sections and components. New improved fan combines 
stable characteristic, efficiency, quietness. Roomy compact- 
ness with new fans and inclined coil saves space and weight. 
Designed for on-the-job accessibility, simplifying routine 
service and maintenance. Coil connections on either end 
simplify piping layouts. Rugged welded casing, proved 
sound over the years. Effective insulation prevents sweating, 
rubber paint retards rust. Built in the Carrier tradition of 
leadership for long life, dependable service. For informa- 
tion write Carrier Corporation, Syracuse 1, N. Y. 


AIR CONDITIONING + REFRIGERATION + INDUSTRIAL HEATING 
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Best bet for speedy, sure radiant heating ceil- 
ing panel installations is extra-light, extra- 


rugged Bundyweld Tubing. 
walled, for 


walled, yet thinner 


double- 
maximum 


It’s 


strength and maximum heat conductivity. 


You bet it’s Bundyweld... 
for better radiant heating 


Your best bet for better radiant heating panel in- 
stallations is amazing Bundyweld Tubing. 

And here’s why—no other tubing can match all 
the advantages Bundyweld offers, for no other 
tubing is made like Bundyweld! 

It’s double-walled from a single strip, a patented 
construction that gives it the sturdiness to withstand 
the jars and jolts on the job. It’s thinner walled, too, 
for maximum heat conductivity. It’s lightweight, 
ductile, easy to shape and a cinch to solder or braze. 
Right from its arrival on the building site, you get major 


savings in labor and costs all down the line with 
dependable Bundyweld. 
There's more, too 

With a coefficient of thermal expansion very close to 
that of average plaster mix, Bundyweld can be installed 
without plaster worries. Painting offers no headaches, 
either, when normal precautions are exercised in 
installation. 

Check on Bundyweld Tubing now .. . your best 
bet for better radiant heating installations. Write: 
Bundy Tubing Company, Detroit 14, Michigan. 


undyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 





WHY BUNDYWELD IS BETTER TUBING 


Bundyweitd.. 
double-walled and 
brezed through 

of wall centect. 


continuously rolled 
twice cround laterally 
inte a tube of uni- 
form thickness, ond 


passed through « 
nace. Bonding metal 
fuses with basic 
metal, presto— 


Bundyweld 
Single strip of basic metal, 
coated with a bonding 


5 w 
sizes up TO Ye" o.0. ou Merwe se 
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SUPER-7 A AND B 


BELTS 
Strong Cord structure 
impregnated with live 


rubber. 





UPER-7 C, D, AND E BELTS 
amous grommet construction. 
Nosplices where failurecan start. 


PRECISION MOLDED. — Every belt is accurately pro- 
portioned and molded to run smooth, cool and true. 


SHOCK RESISTANT — Resilient cushion of rubber, acts 


Zing, 


as shock absorber, protects cord from stresses. 


— V-belts give long, satisfac- 
tory service even under bad condi- 
tions of load, shock and grit. 

Tough, double-wrapped cover bias cut 
for elasticity and impregnated with rub- 
ber. Effectively seals out dust, grit, mois- 
ture; takes the wear; keeps the belt in 
shape; and protects cord structure. 

But you get more than good belts 
when you standardize on Super-7 V- 
belts. You also get the benefit of the 
greatest V-belt experience in the world 
both in the field and factory. You are 
assured of exactly the right drive for 
longest life from the wide variety of 
types and sizes available. 


High Capacity Belts 
Where space is limited or other special 


conditions demand heavier duty, the 
high capacity belt can be furnished in A, 
B, C, D, and E sections . . . Extra strong 
cords, special rubber cushion and tough 
Neoprene cover give them 40% greater 
capacity than standard belts at propor- 
tionately higher price. 


V-Belt Drive Headquarters 
Your nearby Allis-Chalmers Authorized 
Dealer or Sales Office can serve all your 
V-belt needs, whether they be new or 
replacement V-belts; standard and vari- 
able speed sheaves; or speed changers. 

Get your copy of the revised 120 page 
Texrope Pre-Engineered Drive Manual 
from your A-C Dealer or Sales Office or 
write for Booklet 695A. Allis-Chalmers, 


Milwaukee 1, Wisconsin. 
A-3291 


Texrope and Super-7 are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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POWERFUL —Cords are of rayon, firmly twisted, accurate- 
ly placed, impregnated with rubber to minimize friction. 


Serviced... 


by Allis-Chaimers Authorized Dealers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


MOTORS — ¥% to 
25,000 hp and up. 
All types. 


CONTROL — Manval, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


PUMPS — Integral 
motor and coupled 
types from % in. 
to 72 in. discharge 





SIMPLIFIED DIMENSIONAL STANDARDS 
For Pipe Sizes From 2 to 72 Inches 


KAYLO 


PIPE INSULATION — 


nesty, A 


ae 


Reduces Inventory Stock 
...9aves Storage Space 


Kaylo Pipe Insulation reduces inventory requirements because of 
two features— its wide effective temperature range (up to 1200°F. 
and its Simplified Dimensional Standards, which allow nesting. 
KAYLO PIPE INSULATION is sectional Kaylo Pipe Insulation is produced in Simplified Dimensional 
for sizes 4 '’ to 12’’; tri-segmental for Standards of thicknesses and diameters for pipe sizes from \% ”’ 
8” to 23”; quad-segmental for 19” to 72”. O. D.’s of insulation correspond to O. D.’s of standard 
al ad ae (18" sections) pipes, assuring proper fit for each pipe size and for nesting, when 
: necessary. With this system of snug nesting, Kay!o Pipe Insula- 
KAYLO HEAT INSULATING BLOCK is tion fits all operating conditions, requires less items—reduces 
available for single layer application maintenance stock. 
pes nag ge ype + tend itp. Kaylo Insulation is a calcium silicate (not glass). This in- 
18” x 36”. ' » P organic material, insoluble in water and incombustible, retains 
its dimensional stability in long service under severe conditions. 
Exceptional strength and lighter weight make Kaylo Insulation 
easier to handle and apply. 


SEND COUPON FOR 


m5 =A= KAYLO HEAT INSULATION LITERATURE 
=e \'/ ks 
== [LO OWENS-ILLINOIS GLASS COMPANY 

Dept. N-196, Kaylo Division - Toledo 1, Ohio 


iil First in Calcium Silicate Gentlemen: Please send me descriptive literature on 


..- pioneered by : 
OWENS-ILLINOIS GLASS COMPANY 


Kaylo Division +- Toledo 1, Ohio 
SALES OFFICES: Atlanta - Boston « Buffalo - Chicago - Cincinnati - Cleveland 
Detroit Houston - Minneapolis ‘ New York - Okiahome City 
Philedeiphic - Pittsburgh - St. Lovis - Washington 
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In earning a reputation for depend- 
able performance there is also the 
opportunity to demonstrate leader- 
ship. Only avery few accept the chal- 
lenge. You can point out one or two 
leaders, in every line of manufacture, 
whose success resulted from their 
products having become symbols of 
dependability. 

Scores of America’s best known 
manufacturers depend on Emerson- 
Electric motors to power their prod- 
ucts. They know that customer satis- 


faction and dependable performance 
go hand in hand. 


A background of 61 years of motor 
manufacturing experience stands be- 
hind Emerson-Electric motor design 
and production, offering the right 
motor for every job, in ratings from 
1/20 to 5 h.p. 


Consider the advantages of Emerson- 
Electric motors when planning your 
long-range program for top-flight 
leadership ratings on your equip- 
ment. Send for complete literature 
today. 


THE EMERSON ELECTRIC MFG. CO. 


$T. LOUIS 21, MO. 


EMERSON <> ELECTRIC 


MOTORS: FANS APPLIANCES 


Motors 
0-A cal os Steyotors 
B Split er Motors 
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LIMIT-LOAD FANS 
For large-scale ventilation. Quiet, 
non - overloading Sizes up to 
500,000 c.f.m. Bulletin 3675. 


AXIAL FLOW FANS 

For light-duty ventilation and 
air conditioning service. Compact, 
non-overloading. Bulletin 3553-C. 


POWER PLANT FANS 
forced draft, induced 
built for the severest 
Bulletin 3750. 


Primary, 
draft - 
service. 








BREEZO FANS 
Easy-to-install wall fans. Durable 
and very economical, 6 sizes 
Bulletin 3222 





iy 


TYPE “CB” PRESSURE BLOWERS 


For single-stage pressure blowing 
up to 24 pounds per square 


inch, Bulletin 3553-A 


~ 





TYPE “CC” PRESSURE BLOWERS 
In sizes for pressures up to 4 
pounds and capacities up to 
75,000 c.f.m. Bulletin 3553-A. 





BABY CONOIDAL FANS 
Compact, for portable or duct- 
connected service. Quiet, efficient. 
Bulletin 3499 





gz 


INDUSTRIAL EXHAUSTERS 


With interchangeable wheels for 
air exhausting or materials con- 





veying. All-welded. Bulletin 3576. 


“E’ BLOWERS—EXHAUSTERS 
For oil or gas furnace blowing, 


line boosting, 
3014-C, 


BUILDS 


THE R/GH7 FAN 
FOR THE JOB 


Whether you need to ventilate a small room or an 
entire factory —clean tools with air or give your 
boiler system the most efficient mechanical draft — 
“Buffalo” builds the fan for the job! And whatever 
“Buffalo” fan you pick, you can know that its 
performance is backed by 73 years of “air know- 
how”. Take a look at the fans shown here, and 
write us for engineering bulletins by number on any 
that might fit your particular application! 


BUFFALO FORGE COMPANY 


171 MORTIMER STREET, BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Led., Kitchener, Ont. 
Branch Offices in all Principal Cities 


—And For PUMPS... 


you'll find a rugged precision-built “Buffalo” 
Centrifugal Pump of the right design, the right metal 
or alloy and right capacity to handle your liquid- 
moving job most efficiently. WRITE FOR FACTS! 


BUFFALO PUMPS, INC. 
171 MORTIMER STREET, BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Led., Kitchener, Ont. 
Branch Offices in all Principal Cities 








blowers with hollow shaft 


cleaning. Bulletin 
letin 3701. 
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VOLUME FANS 


For blowing or exhausting, up 
to 10” s.p. 8 discharge positions 
Bulletin 3615-A 





«al 


BELTED VENT SETS 
Compact, "package" fans for duct 
or free-air delivery. Non-over- 
loading. Bulletin 3720 





SHORTBOY VENTILATING SETS 


New high efficiency all-aluminum 





“RE” BLOWERS—EXHAUSTERS 
Larger versions of “Buffalo” “E” 
Blowers, in sizes from 50 to 
1600 ¢.f.m., for pressures up to 
40” of water 





BELT-AIR FANS 


Efficient. quiet wall fans for free 
air delivery up to 19,000 c.f.m 
Bulletin 3222-F 
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eeemost economical for applications where 
reduced starting current draw is required 


Open General Purpose Motor 
Normal or High Torque 


on-Proof Motor 
pr High Torque 


Splash-Proof Motor 
Normal or High Torque 


Totally-Enclos 


Fan-Cooled Meter 


-asy does it... 


You can meet locked current restrictions by limit- 
ing the in-rush of motor current during the starting 
period with the low cost Wagner Increment Motor 
and Starter “Package”. This motor and control com- 
bination is excellent for use on any application 
where reduced current draw at start is required. 


Wagner polyphase motors, both normal and high 
torque, are wound with two circuits in parallel. 
When the increment starter is operated, its first mag- 
netic contactor closes and puts half of the motor 
winding across the line, so that the motor draws only 
approximately 60% of its normal locked rotor current 
trom the line. At the same time the circuit is closed to 


CTRIC MOTORS: 


an adjustable pneumatic timer and at the completion 
of the timing cycle the second magnetic contactor 
closes, putting the second half of the winding in 
parallel with the first. 

The Wagner Increment “Package” is economical to 
install, and makes possible the use of high grade 
magnetically operated equipment at a low purchase 
price. 

Why not investigate this Wagner combination today? 
Write for full information. 

Consult the nearest of Wagner’s thirty-one branch 
offices, in all principal cities, for expert advice on your 
motor application problems. 


WAGNER ELECTRIC CORPORATION 
6370 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


TRANSFORMERS + INDUSTRIAL BRAKES 


OMOTIVE BRAKE SYSTEMS ~ AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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American Blower—a time-honored name in air handling 


& 6 


Mechanical 
Draft Fans 


Venturafin 
Unit Heaters 


Air Washers 


Ventura 
Ventilating Fans 


Dust Collectors 


Air Conditioning 
Equipment 


Heating and 


industrial Fans 
Cooling Coils 


All air handling equipment is not alike 
quality, design, quietness, operating costs and efficiency 
you buy and you'll buy American Blower products 

quality standard, and proved in test after test by buyers 


Product of the month 


al 


er Series 81 Sirocco Fan 


Ame rican Bk 


Phere’s a vast difference in 
Look before 
the accepted 


American Blower Air Handling Products 


In Houston, as in other cities, 
utilities for over 


have been serving commerce, industry and public 
half a century. For air handling data in the Houston area, call Ameri 
can Blower Preston 6171. In other areas, consult your phone hook 


Standard of the World 


Since 1908, thousands upon thousands of Sirocco Fans have beet 
installed throughout the world—in mechanical draft and industria 


applications, in heating, drying, ventilating, air conditioning, f 


removal and processing systems 


Phis unparalleled record in the field is duc 1 part to thes 


@ The Sirocco Fan operates at lower speed, delives 


per revolution, than any other type fan 
@ For a given duty, the Sirocco Fan occu 


amount of space 
@ Ratings are Certified in accordance with the Standard Tes 
Code as by the NAFM and ASH&VE 


adopted jo ntly 


can best be applied to you 


Branch Office 


Sirocco Fan 


American Blower 


For data on how the 


business, consult the nearest 


MICHIGAN 
ONTARIO 


AMERICAN BLOWER CORPORATION, DETROIT 32 
CANADIAN SIROCCO COMPANY, LTD WINDSOR 


D 1 Aurmcay Raorroe & Stardard Savitary conronanon 


- your Best BUY AMERICAN BLOWER “ mane EQUIPMENT 


A AAAA AAA Sewing home and mdunty AAAAAAAAM 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BOILERS - ROSS HEATER « TONAWANDA ROR 
. ‘ \ \ | 


‘ 
‘ 


A 





fishin’ is fun... 
with care on the run 


Here’s a fellow that enjoys complete relaxation. He 
knows his plant is safeguarded from fire ...a short cir- 
cuit, a stray spark, a forgotten cigarette or spontaneous 
combustion can’t cut into production time, destroy 
valuable records or endanger the lives of employees. 

You too, can have this same peace of mind about 
fire by fully protecting your investment in materials, 
equipment and buildings with modern, approved 
C-O-TWO Fire Protection Equipment. 

1 O matter what your property ... factory, mill, ware- 
house, power station or research center ... or a par- 
ticular fire hazard such as spray booth, dip tank, pump 
room, electrical equipment enclosure or record vault 
... there is a type of C-O-TWO Fire Protection Equip- 
ment that gives you fast, positive action the instant 
fire strikes. Whether it’s a C-O-TWO Squeez-Grip 
Carbon Dioxide Type Fire Extinguisher for an incipient 


fire, or a C-O-TWO Built-In High Pressure or Low 
Pressure Carbon Dioxide Type Fire Extinguishing Sys- 
tem for total flooding an entire fire hazardous area... 
C-O-TWO means experienced engineering that assures 
you of the best type equipment for the particular fire 
hazard concerned. 

For example, at many locations a C-O-TWO Com- 
bination Smoke Detecting and Fire Extinguishing Sys- 
tem is a “must”. The first trace of smoke in a protected 
area sounds an alarm ... then fast, clean, non-damag- 
ing, non-conducting carbon dioxide blankets the fire, 
putting it out in seconds, before it spreads and causes 
extensive damage. 

So, let an expert C-O-TWO Fire Protection Engineer 
help you in planning complete and up-to-date fire pro- 
tection facilities now. Write us today for complete 
free information ... our experience is at your disposal. 


C-0-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 + NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
Affiliated with Pyrene Manufacturing Company 


MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers + 


Type Fire Extinguishers * Built-in Smoke and Heat Fire Detecting Systems 


Chemical 
Built-in High Pressure and Low Pressure Carbon Dioxide Type Fire Extinguishing Systems 
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‘ 
UNITAIRE 
CONDITIONER 


TO MEET ALL YOUR REQUIREMENTS... 


.» + for increased worker efficiency or customer comfort. 
When you buy or specify the Westinghouse UNITAIRE, it will be: 


@ SIZED TO FIT YOUR NEEDS. The UNITAIRE is avail- @ EASY TO INSTALL, All sizes fit through a standard 
able in 2-, 3-, 5- and 744 horsepower capacities. door, and require only water, electrical and drain 
@ DEPENDABLE. You are assured of undivided re- connections before they are ready to operate 
sponsibility for all major parts. The Westinghouse @ COMPACT. The largest UNITAIRE needs only a 
Hermetically-Sealed Compressor has an unequalled little over 8 square feet of floor space, can be fitted 
performance record in thousands of successful in- into recessed areas. 

stallations. 

@ ECONOMICAL. The elimination of belts, pulleys 
and shaft seals in the Hermetically-Sealed Compressor 
design means less maintenance and a longer, trouble- 
free service life. 

@ ADAPTABLE. The UNiTaiRe can be installed alone, @ ATTRACTIVE. Modern styling, clean lines and a 
in multiples, or with duct systems. The addition of two-toned gray finish make the UNITAIRE the smartest- 
a heating coil provides year ‘round air conditioning looking unit on the market today. 


@ QUIET. The UNITAIRE does not rise above the 
noise level of an ordinary store or office, and will 
permit you to shut off outside disturbances by closing 
doors and windows. 


For complete details, call the Westinghouse Air Conditioning Distrib- 
utor listed in your classified telephone directory, or write Westinghouse 
Electric Corp., Air Conditioning Division, Hyde Park, Boston 36, Mass. 


Fed CPR RnB 7 * " 
" > a tags j 
PUTTING xz TO WORK io te cecal 


s 
TARE 
unital a 
pian? 


at 
Only Westinghouse can offer you a Loin = “ 
7 r custom Surct | svereme 


complete line of air conditioning, air 


93 Amn cu, 
handling and air cleaning equipment Ree, SANing = 
£ § Ree 
iy 








Mamba ang eh he 0088 FROWN 


you CAN BE SURE...1F ITS ae 


estinghouse 


Heating, Piping & Air Conditioning, February 1951 





Our dealers are doing business 


in a big WaY 3 wr’ TELL You wiv... 


BRUNNER AIR CONDITIONING 


SINCE 


First of all Brunner Air Conditioning Units, both self con- 
tained and remote, are Brunner built. We have absolute 
control over every point and every design feature that con- 
tributes to their maximum efficiency. 


Buyers know what they want. Air conditioning is no longer 
new and in a highly competitive field prospects will choose 
carefully. Brunner units are built for long, dependable, care- 
free operation and these qualities are instantly recognized 
in comparison. 

Brunner has customer acceptance. This name is no stranger 
to folks who buy refrigeration and air conditioning. 
Brunner takes care of their dealers. Modern factories, skilled 
workmen and specialized production lines give you what 
you want and when you want it. 


ee ee ee ee 


#@ THERE’S MUCH MORE TO BE TOLD so fill in below 
and our factory sales engineer will stop by with 
all the facts of why you could well be sharing in 
this profitable business. We'll send 1951 literature 
along at once. 


Company 


Address 


City and State 


‘ | 
| 
= 


AIR CONDITIONING 


@ Self Contained 3 HP. to 10 HP. 
@ Remote Type 3 HP. to 75 HP. 


BRUNNER MANUFACTURING CO., Utica 1, New York, U. S. A. 


REFRIGERATION CONDENSING UNITS by R 
AIR AND WATER COOLED MODELS —a size BRUNNER 


SINCE 1906 
and type for every purpose... HP. TO 75 HP. 


Heating, Piping & Air Conditioning, February 1951 





4 


VOLUME OF DATA 





. .. covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 42” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 44” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, iil. 
Offices in all principal cities. 
Plants at: Carnegie, Pa.; Fontona, Calif.; Hamilton, Ont., Caneda 


Heating, Piping & Air Conditioning, February 1951 


p----------- - --- 


| 
| 
| 
| 
| 
| 


through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and LD. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON 


Please send me one of your fitting and flange sheets: 


——O 


POSITION__ 
COMPANY 





STREET ADDRESS 





city. SS ee 
510-0251 Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, II!. 





i A | 





“it's 
fferent! 





WALWORTH 
ALL STEEL HEAVY DU 


it’s the strongest pipe wrench 
in the world! 


-the revolutionary 





Yes, this is it... the NEW Walworth 
Improved Walco pipe wrench—with every : 
part scientifically designed and tested by oe. Check these outstanding features 
engineers for strength, safety and ease of ; LIGHTER: Housin 4 Wendl eine 
operation. Its instant bite, and accurately Sakai dois oom sone: among ~ is 
determined center of gravity, combine with , 

its inherent strength and minimum of weight sary ae pena Bn oi machen res 
to make it the fastest-working, easiest-handling, ee er ee 
best balanced, heavy-duty pipe wrench available 
today ...a wrench specially designed to minimize 

operator fatigue. FAST ACTING: Scientifically designed spring 
All parts are made of forged steel. The housing and . \ eye Se ee ss 
handle are projection welded—a structural weld—to ’ a 
form an integral unit. Both jaws are carefully machined, ee paps Kwon Seibie conte 
and all parts are heat-treated to give extra toughness, Wnaihiaesiacieediken pesca mega 
uniformity, and strength. Every Improved Walco far RENEWABLE PARTS: All ports ore 
exceeds the requirements for Federal Specification GGG- ‘~aley aaah aaa eee 
W-65 la for Type II Heavy Duty Adjustable Pipe Wrenches. service life indefinitely. 

A flexible, double-acting, easily replaceable spring—an exclusive RUST RESISTANT FINISH: Entire 
patented Improved Walco feature—gives the wrench fast, positive wrench is rust resistant — Nut 
ratcheting action! and Jaws have a special elec- 
Ask your Walworth distributor about the new, Improved Walco Bac aah 
today! Heft the new, Improved Walco . .. feel its perfect balance 
every part is guaranteed by the Walworth Company, doing business 


WALWORTH 


valves...fittings...pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


STRONGER: Heat treated to eliminate brittle- 
ness cracking 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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CAPACITY 


“the new Alco 402-4 for applications up to 1 ton F-12 


All of the famous 402 Thermo Valve features—but twice the 


capacity—up to 1 ton F-12 or 2 tons Methyl Chloride. 


402-2 up to ‘2 ton F12 


LIQUID CHARGE—may be mounted in any position 


PRESSURE LIMITING ELEMENT—for motor overload protection 


WIDE RANGE SUPERHEAT ADJUSTMENT—2-20°F, easy to set 


REVERSE SEATING—smooth action at all loads 


REMOVABLE STRAINER —for maximum protection, easy to clean 


COMPACT, SIMPLE CONSTRUCTION — minimum of internal parts 


Designers and Manufacturers of Ther- 
mostatic Expansion Valves; Evaporator 
Pressure Regulators; Solenoid Valves; 
Floot Valves; Float Switches 


See it at your ALCO wholesaler starting in March 
—try it on your next job. 


ALCO VALVE CO. 


861 KINGSLAND AVE. « ST. LOUIS 5, MO. 
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...and the new Baltimore Airport 


\ A 


t ¢ € a 
oe ‘ FLOAT- 


. a - 
eee pa ee ~~ -" , » THERMOSTATIC 
itman, Requardt, Greiner — i wn : 
& Associates, Baltimore, Md. Seas. Pot HE =a TRAP 
Heating, Plumbing and Air 
Conditioning Contractor, 
Lioyd E. Mitchell, Inc. 
Baltimore, Md. 





is ALL-SARC 


Friendship International Airport with a landing runway of 9,450 feet is 
the largest civilian runway on the eastern seaboard. The Administration 
Building alone occupies more than an acre of ground and is a combina- 
tion office building, terminal and hotel, with roomettes, showers and 
dressing rooms for hold-over passengers. 

Years of planning preceded its construction. And after mature RADIATOR 
consideration the heating engineers selected more than 1000 Sarco VALVE 
accessories to keep the operation reliable, satisfactory and efficient 
from a fuel consuming standpoint. 

They decided to standardize on SARCO. Not on one type of trap 
—but three different types, each used in its proper place. Sarco radiator 
traps and valves, of course. Then various forms of the Sarco float-ther- 
mostatic trap for drips, risers and unit heaters, and Sarco bucket traps 
for the water heaters. 

Then to insure continuous operation, Sarco pipe line strainers were 
placed at all important points. 

FOR YOUR PLANT: You may need an entirely different selection 
from the many types and sizes of Sarco steam traps and temperature 
control. Certain it is that the Sarco Representative near you can under- : 
stand your needs and suggest the combination which will give you PIPE LINE 
utmost heating satisfaction for years to come at lowest heating costs. STRAINER 


RADIATOR 
TRAP 





SARCO COMPANY, INC. 


S A 4 & O Represented in Principal Cities 
Empire State Building, New York 1, N. Y. 


SAVES STEAM SARCO CANADA, LTD., TORONTO 5, ONTARIO 
Sm P.O. Vv ta Pt. © ;U..c F 
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engineered yPto performance 


Vecuum Pumps 


not dow,, to price! 


Sure, price is important—but not more so than performance. After 
all, your customers live with—and judge you by—the performance 
record of the products you sell and install. 

And there’s where Dunham Baseboard Radiation plays right into 
your hands. 

Your customers will like the fact that Dunham’s method of mechan- 
ically attaching fins to pipe eliminates solder bond, provides 
greater heating surface, speeds heat transfer. And they'll find 
Dunham's individual room heat control damper both a conve- 
nience and an economy. 

You'll like the fact that Dunham Baseboard is easy to install in 
any type of building... old as well as new. For example, in exist- 
ing masonry construction, Dunham Baseboard can be installed 
without recessing into plaster. 


C.8. DUNHAM COMPANY 
400 W. Madison Street, Chicago 6, Illinois 


In Canada: C. A. Dunham Co., Led., Toronto 
In England: C. A. Dunham Co., Ltd., London 


heating systems and equipment 


Fin-Vector Radiation ° 
Vertical Heaters . 


Vari-Vac Differential Heating . 
Condensation Pumps . Horizontal Hecters . 
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other performance- 
proved points you'll 
want to know about 


1. Unique Design of front 
section guides heated air away 
from walls, minimizes smudg- 
ing. 

2. Flush-with-Floor bumper 
permits wall-to-wall Carpeting, 
presents finished appearance, 
speeds room cleaning. 


3. No Pipe Fittings visible. 
Door and Finishing Caps con- 
ceal all piping, assure neater 
looking installation. 





Send For Free Booklet No. 639-D2 
Contains complete information 
including capacity tables, installa- 
tion instructions for various types 
of applications, design details and 
typical specification sheets. Write 
for your free copy 


Convector Radiation 
Cabinet Heoters 





Valves 
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Who Makes 


act Pte tEg 


4 


a COMPLETE 


Freon Reciprocating System? 


A completely in- 

tegrated and bal- 
anced system—all manufactured, 
not just assembled, by the one man- 
ufacturer—that’s Worthington. 

No other company makes a 
wider variety of complete Freon 
reciprocating systems. 

No other company offers more 
perfectly balanced operation of 
inter-related components—for low- 
est costs, longest life. 

Worthington Freon-12 Compres- 
sors and Refrigeration Units. One 
basic compressor design covers a 
size range from 2 to 125 tons, with 
three cylinder sizes. Simplified con- 
struction. Lightweight automotive 
pistons. Worthington Feather* 
Valves—simplest, lightest, quiet- 
est ever made. Internal manifold. 
Renewable cylinder liners and leak - 


*Reg. U. S. Pat. Off. 


proof, continually-cleanable force- 
feed lubrication in larger sizes. Pos- 
itive manual or automatic capacity 
control. Available in self-contained 
compressor-condenser units. 

W orthington Air-Handling Units. 
Perform complete air conditioning 
functidns. Water cooling or direct 
expansion. Five sizes: 4 to 60 tons, 
1000 to 13,500 cfm. Horisontal or 
vertical. Sectional design. 

Worthington Evaporative Con- 
densers. All parts exposed to mois- 
ture made of zinc-coated steel, 
bonderized and coated with rub- 
ber-base enamel containing special 
rust inhibitor. Prime surface—no 
fins to clog. Staggered coils permit 
air deflection and complete wetting. 
Six sizes from 2000 to 27,000 cfm. 

Also: Worthington Evaporative 
Coolers in same range. 


Bulletins containing complete information are available 


PSs FT P28 
WORTHINGTON ; 


Se wm, 


AIR CONDITIONING AND REFRIGERATION 


bh 


i 


sf 
sf 
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First Completely 
Air-Conditioned Apartment 
House in New England 


Beacon Towers a Senger Brookline, 
Maas. is the first building of its type in New 
England to be 100% air-conditioned. 


E. A. Berman Company of Boston, under 
the direction of M. L. Cail, installed a 
three-zone cooling water system for the 34 
apartments. Individual room units are 
served by a refrigeration unit consisting of 
a Worthington Freon-12 compressor, evap- 
orative condenser and water chiller. 


The system is designed and operated for 
automatic heating in winter and cooling in 
summer. 


Experience of the owners has been that 
the air conditioning helped to lease the 
apartments for 3-year periods. 


Laboratory 
Air Conditioning Duplicates 
Mill Conditions 


W orthington also manufactures a complete 
line of centrifugal refrigeration. 


When the W. Harrison Hightower Textile 
Engineering Building was built at the 
Georgia Institute of _ Sem coon Atlanta, 
to house its textile school, Worthington re- 
frigeration for air conditioning was installed 
to provide the proper temperature and 
relative humidity required for textile proc- 
essing. 

Fourteen separate rooms are individually 
air-conditioned, through a chilled water 
system, from a 150-ton Worthington cen- 
trifugal refrigeration system, electrically- 
driven. This machine is equipped to shut 
off automatically in the event of trouble 
anywhere in the system. 


Installed by Engineering Contractors, 
Atlanta, Ga. 


INVESTIGATE 
MORE WORTH WITH WORTHINGTON 


Consult Classified Telephone Directory for 
nearest Worthington distributor. W orthing- 
ton Pump and Machinery Corporation, 
Air Conditioning and Refrigeration Divi- 
sion, Harrison, N. J., specialists in air con- 
ditioning and refrigeration for more than 
50 years. Alt 
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demand 
DETROIT CERTIFIED CONTROLS 





THE NEWEST ADDITION TO A QUALITY LINE! 


Here’s brand new evidence of what most heat- in solenoid valve design and is engineered for 


ing men have known for years—it pays to use on a wide variety of gas fired units. So 
demand D&O! Why? Because DERON Certified 
Controls are designed and built with one pur- 


pose in mind ... to make any heating unit better! 


insist that your source of supply furnish D&ror 
Certified Controls with all your heating equip- 
ment. We guarantee you'll be doing yourself 
and your customers a lasting favor! For further 


And one sure way to make gas heating units sas . 
facts, write for Bulletin No. 234. 


better is to install DETROMS new V-541 Magnetic 
Gas Valve. Having many new and outstanding 
features, the V-541 is a truly significant advance 
“ ¢ e q No. 411 Thermostat —A sensitive and 


occurate Timed Cycling thermostat for a! 
types of heating systems. Provides close 


Recs 

2 contro! of room temperature. Attractively 
styled, easily installed and adjusted. Write 

. for Bulletin No. 193 and Form No. 1545 


LUBRICATOR COMPANY 
DETROIT HEATING AND REFRIGERATION CONTROLS « ENGINE 
5900 TRUMBULL AVE., DETROIT 8. MICHIGAN SAFETY CONTROLS ¢ FLOAT VALVES AND Off BURNER EQUIP- 
Division of Amrmcay Raptor & Stardard Saritary coxrosanon MENT © DETROIT EXPANSION VALVES AND REFRIGERATION 


Canadian Representatives: RAILWAY & ENGINEERING 
° ACCESSORIES TIONARY AND LOCOMOTIVE LUBR TOR 
SPECIALTIES, LTD.—Montreal, Toronto, Winnipeg o sta v t o e ICA s 
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ZONED FOR COMFORT 


and 
‘conomy ! 





ZONE 1—Kitchen, 
Utility Room, and 
Servants’ Quarters. 
ZONE 2—Living 
Room, Den, Dining 
Room, and Game 
Room. 


ZONE 3—Bedroom 
Wing. 


Thrush 

Water 

Heater 
As many zones as 
needed may be 
supplied from 
one boiler. 





forced 
circulating 
TROL HOT WATER HEAT 


ANY HOT WATER heating plant may be zoned easily 
and inexpensively with Thrush Flow Control System, to supply as 
many zones as are needed from a single boiler. These zones may be 
in the same house or in adjacent buildings, often greatly reducing 
equipment cost because the one boiler replaces many. Only a Circula- 
tor, with Relay Transformer, Flow Control Valve, and a Radiant Heat 

aes Control are added for each additional zone... simple units which 

Water Circulator give dependable and individual comfort control in each zone. Thrush 
Water Heater eliminates the need for separate domestic water supply 
as the same heating boiler automatically provides plenty of hot water 
for kitchen, laundry and bath summer or winter. Ask your whole- 
saler today for more information or write Dept, E-2 for bulletin on 
Zoned Heat. 


Ne. 201 Radiant 
Heat Control 


Verties! Plow m. At ORU SS ee eee 


Control Valve 
; PER It - -§:N D 


with air tube. 
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SHEET 
IRON 
SHIELDS 


WE HAVE 


BEEN ASKED: 


ee a ae preNmnilitl 
What is the proper spac 


Se 


el 


Recently we received a letter which 
posed the following problem 

“We are redesigning some process 
piping, and we want to make sure 
that we correctly space the hangers 
on our cold lines to avoid compres- 
sion of the cork covering.” 

To answer his question we sent 
this manufacturer the graph shown 
above. It is a dependable guide to 
the efficient spacing of hangers. 
Here’s an example of how it works: 

Let’s assume that lines are filled 
with liquid weighing 90 lbs. per 
cubic foot. Shields are 10” long 
made of 16-gauge sheet iron—and 
enclose half the circumference of 
the covering. Now let’s assume that 
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SPACING OF PIPE 
HANGERS FOR 














INSULATED LINES 
FILLED WITH LIQUID 
WEIGHING 90 LBS. 
PER CU. FT. 10’ 








LONG SHIELD 














MAXIMUM SPACING OF HANGERS—FEET 





LES cork, STANDARD 
+ CORK, LIGHT DUTY 
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ay 


ing of hangers to sup 


we are going to insulate a 6” pipe 
with standard thick cork covering. 
First, draw a red line, as we’ve done 
on the graph above, from the 6” in- 
dication at the bottom of the graph 
to the point where it intersects the 
line marked Cork, Standard. Then 
carry the line to the left. Read the 
figure at the point where it reaches 
the left-hand margin. That figure 
tells how many feet apart hangers 
should be spaced. Under the con- 
ditions of this problem—12 2 feet. 

While this chart applies only to 
liquids weighing about 90 pounds 
per cubic foot and for 10” shields of 
16-gauge sheet iron, similar charts 
can be developed for other liquids 


port cork 


insulated lines? 


and methods of hanging cork cover- 
ing. So the next time you plan a 
cold line installation call in your 
Armstrong engineer. 

He'll be able to give you the best 
hanger specification for your par- 
ticular needs. You'll find that he 
can help you in other ways, too, be- 
cause almost every insulation job 
presents some problems 
that his knowledge and ex- 
perience can help solve. 


IF YOU HAVE ANY QUESTIONS on low- or 
high-temperature insulations, feel free to 
call the engineer in your nearest Arm- 
strong district office or write to the 
Armstrong Cork Company, 4402 Concord 
Street, Lancaster, Pennsylvania 


ARMSTRONG’S INDUSTRIAL INSULATIONS 
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QC METALBESTOS 
VENTILATOR TOP 


QC METALBESTOS 
ROUND ROOF 
FLASHING 


ROUND 

QC METALBESTOS 
FOR REMAINDER 
OF SYSTEM 


ONLY 3%” 
WALL SPACE 
NEEDED 


CEILING PLATE 
ANGLES 


METALBESTOS — 


WALL-VENT 


VENT HOLES — 


FOR AIR 
CIRCULATION 


WALL HEATER — 


new QC meTALBEsTOS 
WALL-VENT permits 

use within % inch from 
combustible material. 


COOL WALLS AND PROPER VENTING of wali 
heaters — positive safety even in pine board walls with 
unfurred 2’ x 4” studding—are provided by the new 
QC METALBESTOS WALL-VENT. 


UNDERWRITERS’ LABO- 
RATORIES, INC. list QC 
METALBESTOS WALL-VENT 
as a Type B gas vent—and add 
an additional provision per- 
mitting it to be installed with 
¥% inch clearance from com- 
bustible material. No other gas 
vent pipe has a similar listing. 


EO UN 
ORATION ®> 
* £ 


QC METALBESTOS WALL-VENT saves the 
expense of thicker studding, furring or metal sheathing 
previously necessary. Extensive tests have proved that 
this new unit keeps adjacent wall surfaces even cooler 
than the former Metalbestos wall heater vent pipe. 


Write today to Department N 

for complete information on QC METALBESTOS 
WALL-VENT and QC METALBESTOS round pipe 
and fittings. 





WILLIAM WALLACE CO. 


| BELMONT: CALIFORNIA 








Heating, Piping & Air Conditioning, February 1951 





really gives you 
something extra 


IN PACKLESS VALVES, stil! the only Balanced-Action valve 


on the market—no extra cost 


IN STRAINERS, forged brass end caps with integral fittings, 
reinforced screen, large filtering area, distortion-proof 
clean-out flange 


IN DRIERS, forged brass end caps with integral fittings, 
natural finish, Abso-Dry pressure sealed, dispersion tube and 
extra capacity 


IN WING CAP VALVES, grecter flow, bolted bonnet and 


self-aligning stem disc 


IN RELIEF VALVES, diaphragm construction, positive 
controlled cushion reseating with relief capacity that meets 
latest code requirements 


IN AMMONIA VALVES, compact and strong, self-aligning 


stem disc 


IN ALL HENRY PRODUCTS— ADVANCED 
FIELD-PROVEN DESIGN AND CONSTRUCTION 


Sold by Leading Wholesalers 


HENRY VALVE CO. 


Valves - Driers + Strainers - Control Devices and Accessories 


» a for Refrigeration, Air Conditioning and Industrial Applications 
i MELROSE PARK, ILL. (CHICAGO SUBURB) 


CABLE: HEVALCO, MELROSE PARK, ILLINOIS 
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CUT AWAY TO 
SHOW DETAIL 
OF FORM 


These fabri 
tractors who thenj 
of the tube, face te 

We are equipped 
brass. 

We invite prime contractors to give consideration to the many 
advantages presented by this fast, efficient, accurate process used for 
forming products of this type out of Wolverine seamless tube. 

Our Customer Engineering Service will be glad to give you any 
assistance you may require in setting up the production of essential 
parts requiring ends that must be entirely or partially closed. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless non-ferrous tubing 
1419 CENTRAL AVENUE «+ DETROIT 9, MICHIGAN 
Plants in Detroit, Mich., and Decatur, Ala. 


*o potented process RE: 22465 


Wolverine Mill Depots: 
DETROIT, MICH. * DECATUR, ALA. * HOUSTON, TEXAS e LOS ANGELES, CALIF. 
LONG ISLAND CITY, N.Y. © PHILADELPHIA, PA. ¢ PROVIDENCE, R. 1 « ST. LOUIS, MO. 


Soles Offices in Principol Cities 
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Sinply abl 


kno-draft 
adjustable air diffusers 
In their beautiful simplicity of line, Kno-Draft Ad- 


justable Air Diffusers are grace notes for any deco- 
rative theme. But unless you just happened to look 
ceilingward, you might not ever notice them in the 
modern lounge above. Nor would they be more 
obtrusive in period surroundings. 

Certainly, Kno-Draft Adjustable Air Diffusers will 
never call attention to themselves by discomforting 
the occupants of any room. All that their name im- 
plies, Kno-Draft Adjustable Air Diffusers circulate 
. . keep temperature 
Air vol- 


air gently and without draft . 
uniform throughout the conditioned area. 
ume and flow pattern are adjustable after installation 


W. B. CONNOR ENGINEERING CORP. 
Danbury, Connecticut 
Air Diffusion « Air Purification « Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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Lounge and exterior, Veterans Memorial Building, Detroit, Mich. 
Architects and Engineers: Harley, Ellington & Day, Inc., Detroit, Mich, 
General Contractors: Kuhne-Simmons Co., Inc., Detroit 

Air Conditioning Contractors: American Refrigerating Co., Detroit 


. thus simplifying the engineering of the job as 


well as providing flexible control to meet both 
present and future conditions. 

You'll find Kno-Draft Adjustable Air Diffusers 
in many of America’s notable and architecturally 
significant buildings. Whatever the air conditioning 
requirements, there are types and sizes to meet 
them. Write us for detailed information. 
KNO-DRAFT DATA BOOK: Complete specifications, 
engineering and installation data on Kno-Draft Adjust- 
able Air Diffusers. To get your copy, simply fill in and 
mail the coupon. No obligation, of course. 


W. B. CONNOR ENGINEERING CORP. 
Dept. G-21, Danbury, C cti 
Please send me, without obligation, my <« opy 


Kno-Draft Air Diffuser Data Book 





of the 
Name 
Position .. 
Company .. 


Street 





YouCanCutCostsof _— 
ressure and Temperature Control. 


THESE SPENCE FEATURES SHOW YOU HOW 


SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty yeors of experience in thousands of wi- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 








PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF STEAM — The 
spring in the Spence Regulator is out of the 
path of the steam or other fluid flowing through 
the valve. It operates at low unit stress for ex- 
ceptionally long life. 








LARGE BALANCED DIAPHRAGM—Spence metal 

diaphragms, under usual conditions, never re- 

SS quire replacement. Spence Regulators have few 

moving parts and those few are ruggedly con- 

SPENCE Type ED Pressure Regulator structed and seldom require attention. 











YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 

other Spence features that assure accu- ulators are built in sizes from 4" to 

rate, dependable regulation year after 12” for service with air, steam, water, These Companies 
year. That means less down-time, less oil or gas. Only minor adjustments are 

time and money wasted on replacement needed to switch any Spence Regulator Have Profited 


of parts. from one service to another. 
ca with SPENCE! 


The Springs Cotton Mills 

Ford Motor Company 

Pennsylvania Power & Light Company 
Jones & Laughlin Steel Corporation 
National Tube Company 

The Atlantic Refining Company 
Great Lakes Steel Corporation 
Todd Shipyards Corporation 

Land O'Lakes Creameries, Inc. 
General Electric Company 

R. J. Reynolds Tobacco Company 
Ohio Edison Company 


Type ETISO Temperature Type EN Differential Regulator—Ac- Type EQ Back Pressure Reg- 
Regulator—Tops in perfor- urately controls differential between ulator — Completely Bows. and thousands of others 
mance for both storage fluid delivered by regulator and less, pilot operated for 
end instantaneous heaters. some other source of pressure con- accurate control of the 
nected to the pilot spring chamber. initial pressure. 





s.. 


SPENCE ENGINEERING COMPANY INC. 
WALDEN, NEW YORK 
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Remember only genuine 


TUBE-TURN Welding Fittings are 
identified by these trade marks! 


tt and TUBE-TURN ore trade marks of Tube Turns, Inc. 


Unique forging process 
gives strength 


UBE-TURN WELDING FITTINGS have a close-grained metal structure 

fully as strong as the pipe to which they are welded. Welding elbows, 

for example, are forged by the only process that achieves wall thickness 

as uniform as the original seamless pipe . . . guaranteeing full strength 

throughout. And, their true circularity means accurate alignment, regard- 

less of angle, for strong, tight, permanently leakproof connections. 

Forged-in strength is inherent with all types of TUBE-TURN Welding 

Write Dept. A-2 for free Fittings. It’s one of the big reasons why it pays to specify them for all 

pty cote jobs. Get in touch with your nearby TUBE ols Diseributor. You'll find 
weldatitingonatee, one in every principal city. 


Welding Fittings and F 
“Be sure you see the double tt” 
TUBE TURNS, INC. ‘Stn 
id . KENTUCKY 
DISTRICT OFFICES: New York + Philadelphia + Pittsburgh + Chicage * Houston + Tulse + San Francisce + Les Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO... A wholly owned subsidiary of TUBE TURNS, INC. 





Wrought iron downspout 
welded on Cleveland 
Bridge 


Cleveland’s Abbey Avenue Bridge is big enough to 
collect a lot of water in a rainstorm. To get rid of 
it, nine downspouts, ranging from 39 to 66 feet in 
height, carry the water to underground sewers. 
Wrought iron pipe was chosen for its resistance to 
rust. All-welded piping was chosen for long life, 
structural rigidity. Weak joints here could be fatal! 

Contractor on this job, the Gorman-Lavelle 
Company of Cleveland, likes speed on the job. The 
piping itself was quickly fabricated on the ground, 
then raised into position. Piping went up fast— 
and safely! 

A lateral connection near the top of the spout 
leads up to drains on the bridge. TUBE-TURN Weld- 
ing Reducers are installed at the very top of the 
pout. The drain sets in the reducer with a loose 

t, allowing 2” clearance all around. Thus the bridge 

n expand on its roller bed without disturbing the 

ipe. TUBE-TURN Welding Reducers, Elbows, 

aterals and Caps are all part of the leading line 
welding fittings. : 


DISTRICT OFFICES 
New York 
Philadelphia 
Pittsburgh 
Chicago 

Houston 

Tulsa 

San Francisco 


f Los Angeles 


TUBE TURNS, INC. 
’ OUISVILLE, KENTUCKY 


: 
: 


TUBE TURNS, INC., Dept. A-2 
224 East Broadway, Louisville 1, Kentucky 
Your Name 

Position 

Company 

Nature of Business 

Address 


City 














Note TUBE-TURN Welding Elbow at bottom of downspout. Drain pipe 
will be connected to underground sewer. Underground, too, a system 
welded with TUBE-TURN Welding Fittings is the best long-term bet— 
there are no threads to corrode, the problem of leakage is eliminated 


BRIDGE DECK 





‘oe 





TUBE-TURN 
WELDING 
CAP 


FOR THE BEST JOB 
always specify 
TUBE-TURN 


WELDING FITTINGS 
AND FLANGES. 


at 


|<«— DRAIN 


TUBE-TURN 
+ WELDING 
REDUCER 


TUBE-TURN 45° 


. “*— WELDING 


FITTING 


TUBE-TURN 
~ WELDING 
LATERAL FITTING 





The Importance of the 
Revolving Discharge Out- 
let in the Heating of 
Industrial Buildings 


by D. Gilbert 


The almost universal use of unit heaters 
for industrial plant heating indicates a 
conviction on the part of plant engineers, 
managers, consulting engineers and archi 
tects that this is the most satisfactory way 
of heating buildings and work rooms 
Industry has come a long way, indeed, 
from the days not too long ago, when 
pipe coils, suspended from side walls or 
under windows, were the common means 
of heating a plant. 

But, as pointed out in the article on 
Unit Heaters in a leading authoritative 
publication: 

“In order to direct the air to points 
desired, and to diffuse the air to avoid 
drafts, unit heaters are commonly 
equipped with directional outlets, adjust 
able louvers, or fixed types of diffusers. 

As hot blasts of air in the working 
zone are usually objectionable, heaters 
mounted on the floor should have their 
discharge outlets above the head line, 
and suspended heaters should be placed 
in such manner and turned in such direc- 
tion that the heated air stream will not 
be objectionable in the working zone.” 

This is sound advice, but even with 
such stratagems, it is seldom possible to 
obtain satisfactory results. The basic dif- 
ficulty lies in the use of stationary dis- 
charge outlets. Only one type of unit 
heater is able to avoid the objectionable 
“hot blasts” so distressing to workers in 
fixed positions, as on assembly lines or at 
machine tools. That is the heater sus- 
pended from reof or ceiling in which 
the downward discharge of heated air is 
distributed by slowly revolving discharge 
outlets. There are no fixed blasts, no 
chilly corners untouched by the air 
streams; just a gentle, thorough movement 
of the heated air at the working level, 
over obstacles, around obstructions, moving 
under tables, benches, truck bodies, air 
plane wings, even into repair pits. The 
result is an evenly warmed blanket of air 
at the working level, a gently moving, 
invigorating atmosphere that is pleasantly 
stimulating to the worker and better for 


his health. 





The Discharge Outlets REVOLVE 
—only with WING unit heaters 





Side view showing 
moving streams of 
heated air 














Top view showing 
coverage 


The distinguishing feature of the WING Revolving 
Unit Heater, which makes its performance so out- 
standingly superior to other heaters is the Revolving 
Discharge Outlet. These outlets, moving slowly 
through a complete circle flood the entire heating 
area with a blanket of fresh, live warm air. The 
gentle air motion caused by the constantly chang- 
ing directions of the heated air from the revolving 
outlets creates a refreshing stimulating atmosphere 
beneficial to employee morale and productivity. 
Hot blasts and chilly areas are eliminated. Get 
complete information by writing today for Bulletin 
HR-5. 


L.J. Wing Mfp.Co. 


Executive Offices and Factory: 140 Vreeland Mills Road, Linden, N. J. 


Canadian Factory: 
Montreal, Canada 


In Europe: 


Haren-Brussels, Belgium 
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ETABLISSEMENTS WANSON W ° e 


Revolving 
UNIT HEATERS 





GATES, GLOBES, ANGLES, CHECKS 
There’s this long line to choose from... 


\-inch to 3-inches 
125S, 150S, 2005S, 
300S, 3505S, 300A, 
200, 400,'2000 & 
2500WOG. 


14-inch to 16-inches 


125S, 150S, 2505S, 
175, 200, 400 & 500 WOG. 
CLIP GATES—\-inch to 4-inches. 


CoIc 


FOUNDED 1883 
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_ ANY VALVING REQUIREMENT 


\4-inch to 2-inches 
600 primary pressure series. 


Screwed, flanged, butt weld and 
socket weld ends... rising and 
non-rising stems . . . outside 
screw and yoke... alloy metal 
seats, discs and wedges, composi- 
tion discs . . . union, inside screw 
and bolted bonnet . . . tapered 
and parallel seat wedges. 
If you're needing valve applica- 
tion know-how, call the nearby 
oo. wd 00 pt OIC distributor or write direct 
mary pressure series. to us. The Ohio Injector 
Company, Wadsworth, Ohio. 


\A.4 2 28 ¥e 


FORGED AND CAST STEEL *- IRON + BRONZE “* 
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A GOOD BENDER YES, BUD, BUT A SAFE 
SURE MAKES A BEND DEPENDS ON 
OOTH BEND,DAD} ¢==~ GOOD PIPE! 


¥ 
th 


} 














_ Good workmen + good tools # GOOD PIPE = GOOD JOB! 


7 POINTS OF UNIFORM GOODNESS On a radiant heating job, it’s a pleasure to 
IN YOUNGSTOWN STEEL PIPE work with Youngstown pipe. It bends readily to 
a true arc without flattening. That's because it is 
uniformly soft and ductile, and soundly welded in 
manufacture by the Youngstown continuous-weld 
uniform lengths process. The name Youngstown, rolled into every 

a uniform threading length, is your assurance that it’s GOOD PIPE. 


uniform ductility 


uniform weldability 


uniform wall thickness and size 


* 
" 
g uniform strength and toughness 
B 


uniform roundness and straightness 


THE YOUNGSTOWN SHEET AND TUBE COMPANY = “*"*" °%s* 


l li y ] L 
f Carbon, Alloy and Yoloy Steel Export Office 


,ODUCTS WIRE TIN PLATE OKE TIN PLATE H AND ¢ 


N AND ALLOY BARS 3 1@) 8). SHEETS PLATES CONDUIT RAILROAD TRACK SPIKES 
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PECK & PECK 





Herotuse 





' 


DAVISON-PAXON COMPANY 








WSB-TV CONTROL ROOM KRAFT FOODS COMPANY 


eee 





TYPE E TYPE § 


E> SF» 
TYPE " 
TYPE WF ™ 


Longer service [i 


lower 
final cos 


with dependable 
CRANE VALVES 








|) 


CASE HISTORY FROM CRANE FILES 


PROBLEM: To find a economical replacement for plug az 
cocks having 4° average life of on eeks in pipe lines handling prices Diaphragm Valve. Ask 
ure on f * 
eee ae 
ne 


liquid clay © filter presses: 
- Wholesaler. 


WORKING CONDITIONS: 
clay flow cre 
tendency to ¢ ing. i yc 
quick opening and closi f* " 
No. 1610 Diaphrag™ Valves, } ry 
d diaphrag™- i 
Crane valves 
from normal 
ced mainte- 
. No. 1610 Dia- 
on on all filter 


more efficient.and 
ly 2 to 8w 





SOLUTION: Crane 
packless desig®, with 
onths’ uninterrupt 


separate disc an 


RESULT: After 11 m 
no significant 


phragm valves approved for stan 

press piping- 

Another example of the greater value in Crane Quality, and the lower 
ry service That's why - - 


final cost of for eve’ : 
More Ss are ysed than any other make! 





— 


ad 


The installati - 


CRANE 





ga Pottery Co., Syracuse 


CRANE C 
O., General 
, Offices: 
B ces: 8 oe 
VA L Vv & S ° ranches and bsg ental Michigan Ave.. Chic 
anata 
tal Areas “4 
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SCHAUB 


BOILER RETURN 
SYSTEMS 


Model S6F Schaub Duplex Deaerator 
System at the Lawrence Hose Co. (form- 
erly Anchor Thread Co.), Lawrenceville, 
N. J. Of the 200 H. P. total load, 50% 
is live steam usage, with 15% returns 
from a hot water storage heater and 35% 
returns from high pressure unit heaters. 


Judge on Facts...Prove to Yourself — 


CHAUB’S YOUR BUY! 


low-cost maintenance, improved operat- 
ing economy... and enduring depend- 
ability for many years to come. In short, 
you can’t afford to buy a boiler return 
system until you know the Schaub story 
... then, you won't be satisfied with less. 





Schaub also builds Patented Heat- 
Reclaim and Spray-Type Deaerating 
Systems for exacting requirements 
from 10 to 1000 Boiler Horse Power. 
Write for new Schaub Catalog No. 
55 which gives more information on 
all types of Schaub Systems 


Look at Schaub’s three outstanding ex- 
clusive features. Check them point for 
point with your own experience. Then 
you'll realize how much more these plus 
values really mean...and why a Schaub 
System can actually give you more—in 


Only SCHAUB Has This Exclusive Combination of Features... 


No more periodic pump maintenance! 
Schaub Master-Bilt Pumps have new 
Fleximatic Mechanica! seals and per- 
manently lubricated bal! bearings. No 
more water puddles. No more scored 
shafts. No pump packing or greasiag 


to do — ever! systems. 


10-year receiver corrosion guar 
antee. Schaub engineers worked 
with leading chemical researchers 
to develop the Chromosoid lining. 

ou're sale from costly premature 
replacements. No more rust-clogged 


Schaub Systems use only proven super- 
SAFE Magnetro! i. control and 
low-water cut off No bellows to 
stiffen, no packing to bind, no tricky 
electrode circuits to fail. Magnetrol's 
tireless, friction-free magnetic force 
provides ultra. dependable switchin 
action at all times. BOILER SAFET 
KNOWS NO PRICE 


FRED H. SCHAUB ENGINEERING COMPANY 


2116 S. Marshall 
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Boulevard 


Chicago 23, Illinois 
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BEAUTY LINE STYLING 





RUGGED FAN MOTOR 


Smooth start 


FREE FLOW HEAT EX 
CHANGER He duty, rubber cus j ¢ 
welded ee built for trouble-free, effici 


ent service 


POSITIVE CIRCULA- 
TION FAN e 


ADJUSTABLE LOUVERS moon running 


SUPER COMBUSTION — 
CHAMBER tely > 


PROTECTIVE SAFETY CONTROLS 


Basoid shut “4 


; 
; 
| 


Increase your profits and gain assurance of 
customer satisfaction with Humphrey Unit Heaters. 


Sell complete heating comfort .. . trouble free 
service . . . economical performance. Your profits 
grow when you sell Humphrey Unit Heaters. 

Clean, economical heat is furnished instantly 
and to any point needed. These compact, self-con- 
tained heaters are equipped with a powerful fan 
to circulate heat in remote areas. Cold corners are 
eliminated. 

The economical Humphrey Unit Heaters are 
saving money for users everywhere. Completely 
automatic, needs little care or maintenance. No 
fuel storage, handling or waste. Suspended from 
ceiling, the heater is entirely removed from floor 
space leaving entire floor for productive facilities. 

Humphrey Unit Heaters are a complete heating 
plant in themselves. A gas supply line, electric 
current for fan motor and provision for venting 
is all that is needed. Eliminates steam and water 
lines, boilers and fireman. 


Ideal for heating stores, restaurants, factories, 
auditoriums, warehouses and countless other build- 
ings. 

Sell economical heating ... . complete comfort 

. . controlled heat circulation. Humphrey Gas 
Unit Heaters give you these advantages. Write 
today for additional information. 


GENERAL GAS LIGHT COMPANY g¢ 


iit - 


Wall Heoters 


KALAMAZOO, MICHIGAN 


Rodiontfires 


Cirevlotors 
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Berkley (Calif.) High School Auditorium 
Architect: Henry H. Gutterson, San Francisco 


today’s best buy is better air! 


Consulting Mechanical Engineer: G. M. Simonson, San Francisco 


Contractor: Marelich Mfg. Co. Inc., San Bruno 


AAF MULTI-DUTY 
most widely used automatic air filter in the world ) 


Here Multi-Duty goes to school, 
though it’s just as popular for 
rugged service in steel mills or 
defense plants. 


When Berkley, California built its 
$3,000,000 high school auditorium it 
did things in a big way. This marvel 
of construction seats 3500 people and 
its ventilation system supplies 156,000 
C.F.M. of clean air for their comfort. 
Such a large air volume should have 
automatic filtration and that’s why the 


AAE , A 


373 Central Ave., Louisville 8, Kentucky «+ 


AAF Multi-Duty installation shown 
above was selected for this project. 


The Multi-Duty automatic filter, be- 
cause of its self-cleaning feature, is 
ideal for applications of this type 
where ventilating systems are not in 
continuous use. The filter is always in 
eficient operating condition without 
depending on the human element. 


The exclusive principle of overlap- 
ping panel construction in the Multi- 


COMPANY, 
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ir 
INC. 
In Canada: Darling Brothers, Ltd., Montreal, P. Q. | 


5 | 
' 


Duty was introduced by AAF in 1927. 
It is still the most practical method 
of combining the function of self- 
cleaning with the operating cycle 
Although there have been numerous 
improvements in the design of indi- 
vidual panels and in unit construc 
tion, this basic principle has never 
been surpassed. 

For detailed and illustrated descrip- 
tion of Multi-Duty write today for 
Engineering Bulletin No. 241-B. 


| 
ilter | 
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Solved! 
World's Tallest 


Every architect and engineer knows air conditioning jobs get 
tougher in multiple proportion to height. That’s why New 
York’s Empire State faced one of the trickiest air conditioning 
problems ever. It’s the tallest building in the world. 

Cooling off this giant involves engineering problems for which 
there are few precedents. Columns of refrigerated water nearly 


a quarter iniie high—bearing down with hydrostatic pressures 
of more than 600 pounds per square inch—mean new kinds of 
equipment, new installation techniques. A plant capable of 
keeping these highest-in-history columns chilled and circulating 
—of re-processing without waste an ultimate of 5,000,000 
gallons of water daily—must be designed and manufactured. 


You should, of course, know the answer. It’s the architect’s 
and engineer’s most frequent answer to air conditioning and 
refrigerating problems that can’t be easily solved by precedent— 

York equipment, York’s seventy-five years of experience, 
York’s seventy-five years of leadership in engineering and 
manufacture, have been chosen to help Empire State solve the 
world’s tallest air conditioning job . . . and take the first step 
toward making selective air conditioning available to Empire 


State tenants where and when wanted. 


WHEN YOU’RE FACED WITH ANY PROBLEM in air conditioning or 
refrigeration, remember York has the most complete nationwide 
organization of trained engineers to help you solve the initial 
headaches. And remember York’s Certified Maintenance Plan 


saves your client the headaches afterwards. 


YORK’S SALES POLICY IS TO WORK THROUGH YOU—to channel all 
contracts through the architect, engineer, contractor. Experi- 
ence has shown that our knowledge, working with yours, brings 
best results. Check your York District Office to save time and SERaS 
detail on your next “tall” job. York Corporation, York, Penna. 
Consulting Engineer: Edward E. Ashley 
General Contractor: Starrett Brothers & Eken, Ine, 
Mechanical Contractor: Almirall & Co., Inc. 


The big advances come from 


refrigeration 
air Conditioning 


Headquarters fr-Retrigeration and Air Conditioning 
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There Is A 


CHICAGO PUMP 


For Every Heating Service In All Types ” Buildings 


caiih bail l a 


“*CONDO-VAC’’ VACUUM AND BOILER FEED PUMP 


Picture Shows Duplex “Condo-Vac” with Duplex Automatic 
Control. Single units also furnished. “Condo-Vac” Vacuum 
Pumps are used as return line condensation, vacuum and 
boiler feed pumps, for vacuum heating systems. Also used for 
industrial services where condensation and gases are to be 


handled. For either intermittent or continuous duty. 


“SURE RETURN” CONDENSATION PUMP AND RECEIVER 


Single “Sure Return” shown. Duplex units are also furnished. 
Designed specifically to return HOT water to the boiler. It 
will not steam-bind because pump suction is always under a 
head and suction opening is unusually large. Capacities up 


to 35,000 EDR and up to 50 Ibs. pressure. 


“AVC” CONDENSATION PUMP VERTICAL CONDENSATION 
AND RECEIVER PUMP AND RECEIVER 


Pumps for 500 to 10,000 EDR 
and 10 to 50 pounds pressure. 
“AVC” Condensation Pumps oleted take the condensation from 


and Receivers are simple, return lines that come back 


Installed in the ground to 


high grade, well-engineered, 
sturdy units, They occupy 
only a small space, with low 
installation cost. “AVC” = pacities up to 40,000 sq. ft. 
Pumps are conservatively 4 
rated as to capacity and 


below the floor and pump 


them back to the boiler. Ca- 


direct radiation and up to 26 


motor load. Ibs. pressure. 


CHICAGO PUMP COMPANY 


BUILDING and INDUSTRIAL DIVISION 


2300 WOLFRAM STREET CHICAGO 18, ILLINOIS 
ure Return. AVC, LVC Wa | Flush-Kle 

i ing F , ssae Ghana 6 en-Clee B e Pumps 
rial use, 


en Sewage Ejectors 


Pumps for every indust 
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Am CONDITIONING 
BUSINESS? 


ese 


My end-of-the-season figures showed 
me I wasn't clearing a dime on our air 
conditioning business... 


r 1a ? 
“at 
_ wall 


Are those Typhoon units rugged! Say 
they ought to be... Typhoon engineers 
have 42 years of air cooling experience 
behind them. 





Then a Typhoon dealer I met at an air 
conditioning show told me about the 
Typhoon Profit Plan... 


I’ve got to hand it to those Typhoon dis- 
trict sales managers — they gave my boys 
100% backing... 


The first season I sold 25% more units than 
before—and my profits were up 40%. Brother, 
I’m back in the air condi- 

tioning business! 


TYPHOON 
Air Conditioning 


UNITS 
1% to 20 Tons 


And with the wide range of Typhoon 
sizes, I was able to bid on many jobs I 
couldn’t touch before. 


Now 
TYPHOON: 
Tl” she 5 fot 
*A typical Typhoon case history — 
other success stories on request. 


TYPHOON AIR CONDITIONING CO., INC. 
794 Union Street, Brooklyn 15, N. Y. 
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A TYPICAL REPORT: 


Akethie 


To make sure that every order of 
fabricated parts reaches you in per- 
fect condition, H & H maintains a 
shipping department that is second 
to none. Not only is each order 
shipped in a rugged box, but sturdy 
supports are used inside to keep all 
parts firmly in place. In this way, no 
matter how complex their shape, no 
matter howroughly they are handled, 
H & H fabricated parts arrive safely, 
without even the slightest imper- 
fection to destroy the quality and 
loyalty to specifications that you 


have come to expect from H & H. 


a. H & H TUBE AND MANUFACTURING COMPANY 


246 N. Forman Avenue * Detroit 17, Michigan * Vinewood 2-3600 


Tipo ts ome th — (09 ee (Cy) 
e = S WY), 
[A 

METALFLO + LOCKSEAM + COIL STRIP AND SEAMLESS TUBING + TUBULAR PARTS 
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SPECIALLY DESIGNED 


for 
EASIER INSTALLATION 
and 


LONGER SERVICE 


KENNEDY 


JOB-FITTED 


IRON-BODY 
WEDGE 
GATE VALVE 


BUY FROM YOUR 
LOCAL DISTRIBUTOR 


Fig. 0611, IBBM Wedge 
Gate Valve, Working 
Pressures: 125 pounds 
Steam, 200 Ibs. WOG. 


YOU SAVE TIME AND MONEY all along the 
line with Kennedy iron-body wedge gate 
valves because they are JOB-FITTED .. . every 
valve specially designed and engineered for the 
job it has to do. 

THE WEDGE DISC is a cored casting of thick 
metal section, reinforced by integrally-cast in- 
terior posts and provided with openings to 
drain in any position. 

HEAVY BRONZE DISC RINGS are forced into 
dovetailed grooves in the disc in a practically 
inseparable construction. 


HIGHER STRENGTH IRON in the body and bon- 
net is actually 50% stronger than ordinary cast 
iron ...and far exceeds A.S.T.M. requirements. 


ALL CONTACT SURFACES between moving 
parts are bronze-to-bronze to assure easy opera- 
tion. 


RUSTPROOFED STEEL BOLTS AND NUTS have 
ample clearance to prevent distortion. Open- 
end wrenches may be used . . . no need for spe- 
cial tools. Valves can be repacked under full 
pressure. 


EVERY FEATURE of the valve helps it do the job 
better—gives you a solid guarantee of economy 
and dependability whenever you install one of 
these Kennedy Job-Fitted Wedge Gate Valves. 





WRITE FOR BULLETIN 107 


me KENNEDY 
VALVE MFG. CO. 


ELMIRA, NEW YORK 


VALVES - PIPE FITTINGS = FIRE HYDRANTS 
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Did YOU send 
)for your copy? 


aT 











yTTines 

ous FOR pRAZING F 

susTRUCT! p TUBING 
tT 


Ore ey ane SIL-FOS gee 


@ Here in clear, concise form is the step-by-step procedure 
for joining ferrous and non-ferrous pipe and tubing with 
the fast, reliable, economical low-temperature silver braz- 
ing alloys EASY-FLO and SIL-FOS. It tells how to — cut 
and fit — clean — flux — support assemblies — heat and flow 
the alloys—clean after brazing. Write for a copy now. Ask 
for BULLETIN 17. 


HANDY & HARMAN 


82 FULTON STREET - NEW YORK 7, N. Y. 
Bridgeport, Conn. * Chicago, lil. * Los Angeles, Cal. * Providence, R. 1. * Toronto, Canada 
Agents in Principal Cities 
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MUNDET 


INE WY 


HEAT SAVING 
EFFICIENCY 
with Mundet 


Custom Molded 
85% Magnesia 





Mundet district offices are located 
in these cities: 


ATLANTA 
339-41 Elizabeth Street, N.E 


BOSTON 
57 Regent St., North Cambridge 40 
CHARLOTTE, N. C. 
$07 S. Cedar St 


CHICAGO 16 
2601 Cottage Grove Avenue 
CINCINNATI 2 
427 West 4th Street 
DALLAS 1 
601 Second Ave 


DETROIT 21 
14401 Prairie Street 


HOUSTON 1 
Commerce and Palmer Streets 
INDIANAPOLIS 
15 E. Washington St. 
JACKSONVILLE 6, FLA. 
800 E. Bay St. 
KANSAS CITY 7, MO. 
1428 St. Louis Avenue 
LOS ANGELES 
(Maywood) 

6116 Walker Avenue 
NEW ORLEANS 16 
315-25 N. Front Street 
NEW YORK 17 
331 Madison Ave 


PHILADELPHIA 39 
856 N. 48th Street 


ST. LOUIS 9 
3176 Brannon Ave. 
SAN FRANCISCO 7 
440 Brannan Street 
In Canada: 


Mundet Cork & Insulation, Ltd 
35 Booth Avenue, Toronto 


Now available in pipe covering and block insulation, Mundet Custom-Molded 
85% Magnesia permits new heat-saving efficiency. 


You benefit from these advantages when you use Mundet 85% Magnesia 
Insulation. 


° Easier to Apply 

It cuts easily and cleanly, even without canvas support. No chipping, crumbling or 
“powdering.” Blocks score cleanly. 

© Lighter Weight 

Only 11 Ibs. per cubic foot density. Even larger sizes and thicknesses are easy for one 
man to handle. 

* Controlled Uniformity 


Precision manufacture on the latest type of equipment insures uniform standards. 


¢ More Durable 
Greater “ductile strength” is built into the insulation. It does not “powder,” settle or 
disintegrate even with heavy vibration. It withstands handling and may be removed and 
reapplied if necessary. 


* Does not Shrink or Warp 
Steam or water leakage does not affect it. it does not shrink or warp even after soaking. 


© Attractive Smooth Finish 

No unsightly, inefficient “bagging.” Mundet 85% Magnesia insulation retains its neat 

appearance and effectiveness. 

* Precision Pipe Fit 

No spaces are left for the escape of heat. The whole heated surface is snugly enclosed. 
Write for specification information and recommendations. Mundet Cork Corpo- 

ration, Insulation Division, 7207 Tonnelle Avenue, North Bergen, N. J. 








INSULATION FOR HIGH AND LOW TEMPERATURE 
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GRAPHICALLY ILLUSTRATING PEAK PERFORMANCE YOU GET 
WITH FRACTIONAL H.P. GENERAL PURPOSE 
PEERLESS FLUIDYNE END SUCTION PUMPS 





KEY TO CHART 


Performance chart 
showing head-capacity 
characteristics of Peerless 
Type PE Fractional H. P 
General Purpose Pumps. 


KEY TO PUMP H. P. 
IN CHART AT LEFT 
PE 25—4 hp 

PE 33—'3 hp 

PE 50—/2 hp 

PE 75—34 hp 

PE 100—1 hp 

PE 150—1'2 hp 


Part of a complete line of Electric or Belt Driven or Flexible Coupled 
Pumps for diversified services calling for transferring or moving liquids 


Here are other features of the Peerless 
line of fractional hp general purpose 
pumps that will appeal to you for most 
all your water moving requirements. In 
addition to its peak performance ratings, 
Peerless offers 

1. Four different types of drive—close 
coupled electric, V and flat belt pulley 
and flexible coupled with pump and 


Fractional HP Close Coupled Electric Fractional HP Flexible Coupled 
Type PE Fividyne Pump Type PB Fividyne Pump 


motor on common base. You select the 
sump best suited to your needs from a 
om range up to 110 feet, from a capacity 
range up to 65 gpm and motor sizes up 
to 1% hp. 


2. Simplicity in design, reflected in easy 
installation, long efficient life, ease of 
maintenance and replacement of parts. 


3. Most models and types available from 
stock, in standard construction. 


4. Hydraulic characteristics superior to 
conventional pumps. Performance chart 
above illustrates the excellent efficiencies 
over the entire operating range of the 
fractional hp line. 


5. Non-overloading impeller design, help 
ing to prevent motor burn-out due to fluc- 
tuations under operating conditions. 


NEW BULLETIN 

describes additional feotures of 
both fractional and integral 
hp pumps in the Peerless 
Fluidyne Line. Write for your 
copy of this 24-page fully 
illustrated and descriptive 
bulletin by mailing coupon 
today. 


MAIL COUPON TODAY 


Peerless Pump Division 
Los Angeles 31, Calif. 

Int | HP Ch Coupled Electri: Int | HP V-Belt drive T PB 

Bigg PE Fluidyne Pump Bis oi Fluidyne Fence vee Please send without obligation new Bulletin 8-2300 de- 
scribing Fluidyne line of fractional and integral hp pumps 


NAME 


PEERLESS PUMP DIVISION COMPANY 


FOOD MACHINERY AND CHEMICAL CORPORATION STREET 


Factories: Los Angeles, California, and Indianapolis, Indiana 


Offices: New York, Atlanta, Fresno, Los Angele:, Chicago, St. Louis, Phoenix; 1 ° city. 


Dallas, Plainview and Lubbock, Texas; Albuquerque, New Mexico 
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THESE ADVANTAGES 


1. Custom-fitted to each job 

2. Prompt, faster delivery 

3. Perfectly matched to the load 

4. Easier to install at the site 

5. Quick, precise assembly 

6. All fittings included 

7. increased capacities easily achieved 
8. Longlife—low maintenance 


~ Completely assembled, you cre assured of the one right design _ 


'e from the more than 1,000 variations of Baker MRU 
‘"? 
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The New 


Baker M 


ERE at last is a modern refrigeration unit 

so flexible in design that it provides 

every component exactly as you want it... 

custom-fitting the machine to the require- 
ments every time! 

No matter how strict the specification, or 
what the power source, or what the appli- 
cation, the Baker Multiple Refrigeration 
Unit freon line permits complete freedom of 
selection of the proper equipment to make 
it the one right unit for the job. 

Designed on a simple “building block” 
principle, Baker MRU machines are shipped 
from the factory for easy field assembly. 


*Multiple Refrigeration Unit 


All components . . 
stand, drive package, motor, gauge board, 
condenser, etc. . . . are held in stock ready 
to be shipped promptly to the site to meet 
your specifications exactly. Each MRU 
component fits readily and easily into the 
whole. All fittings are included. No special 
tools are needed. 

The Baker MRU Freon Line gives you 
over 1,000 designs. . 


. compressor on steel 


. each one literally 
custom-tailored to assure you of maximum 
satisfaction and the most efficient operat- 
ing performance without compromising the 
equipment to the job. 


Baker Refrigeration Corporation, South Windham, Maine — Omaha, Nebraska 


Now Ready! Send for full information 


on the Baker MRU Line! 


South Windham, Maine 


Tell me more about the flexibility of the 
Baker MRU Freon Line. 





NAME 
TLE $< << 
COMPANY. 
STREET 
CITY. 

















Heating, Piping & Air Conditioning, February 1951 


IR CONDITIONING 
and REFRIGERATION 
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Massachusetts Institute of Technol d el oe , t heat ! 
itute of Technology se- 
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where reveal that reducing the Heicut of 4” and or ti oR, 
thinner air spaces below 3 ft., increases the flow of kice: shhostast. Mae 


heat and reduces the space’s insulation value 
P the greatest loss. 
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Increasing the height of the wall space increases 
the amount of surface resistance. to convection 
currents, until at 36” this resistance is greater than 
the convection. Beyond 36”, there is little change. 
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For this reason, the air spaces in multiple accordion 
aluminum Infra wall insulation are made to run up and 
down instead of horizontally. Type 6 Infra Insulation in 
walls has a C factor of .073 and a Resistance of 13.69. 
Type 4 Infra in walls has a C factor of .105, a Resistance 
of 9.52. The equivalents in laboratory-dry rockwool are 
43” and 33” respectively. 
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“Wall Heat Flow,” a chapter in “Simplified Physics of 
Vapor and Thermal Insulation” describes the tests cited 
above. A copy of this authoritative manual may be 
obtained free by filling out the coupon below. 


INFRA INSULATION, INC. Dept. H-2 
INFRA 10 Murray Street, New York, N. Y. 
Please send “Simplified Physics of Vapor 


INSULATION, and Thermal Insulation.” 


Inc. 
10 Murray Street Name 
New York, N. Y. 


COrtlandt 7-3833 
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Firm_—____ 


Address __—___—__ : 
(— Send Prices of Infra Insulations 0 Send Sample 
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¢ Last MontH’s Show Section in 
Heating, Piping & Air Conditioning 
“previewed” the 10th International 
Heating, Ventilating & Air Condition- 
ing Exposition in Philadelphia and 
the 57th annual meeting of the 
American Society of Heating and 
Ventilating Engineers in the same 
city. As usual, the official proceed- 
ings of the ASHVE meeting will ap- 
pear in the ASHVE Journal Section, 
which is published each month in 
HPAC. Several of the papers 
presented at the meeting have already 
been published in the Journal Sec- 
tion, there are others this month, and 
the rest will follow. . . . New prod- 
ucts and improvements displayed at 
the exposition, and which have not 
already been described in our col- 
umns, will be covered in our regular 
Equipment Developments department. 
. . .. Last month’s issue of Heating, 
Piping & Air Conditioning (the big- 
gest in history) also carried the an- 
nual Directory Section, which is com- 
piled and published for your use 
throughout the year. If you fail to 
find any information you are look- 
ing for in this Directory Section dur- 
ing the year, we'd certainly appreci- 
ate your dropping us a line so that 
we can remedy the omission in the 
printed Directory Section next Jan- 
uary (and, in the meantime, give 
you, if possible, the information you 
seek). Address the Editor, Heating, 
Piping & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2 

volume index for 1950 is in prepar- 
ation, and if you have requested a 
copy it will be sent you as svon as 
it comes from the printer. 


78% OF HOSPITALS HAVE 
OR PLAN CONDITIONING 
ON THE BASIS OF 513 replies to a 
mail questionnaire on the subject of 
air conditioning, 295 hospitals or 57 
percent of the total have air condi- 
tioning in some part of the hospital, 
while 106 or 20 percent of those re- 
porting indicate that they plan to 
install air conditioning, says Modern 
Hospital magazine. This group of 
106 planning to install air condition- 
ing constitutes nearly half (48 per- 
cent) of hospitals reporting no air 
conditioning at the present time. 
Of the 295 hospitals now having 
air conditioning in some areas of the 
hospital, 223 or 75 percent reported 
air conditioning in surgery, with 
about half that number reporting air 


conditioning in delivery rooms and 
nurseries. Of those planning air con- 
ditioning, approximately 90 percent 
state that they will use it in surgery. 

The obstacle to air conditioning 
installation most frequently men- 
tioned was that of cost, and the 
second most frequent objection was 
operation and maintenance expense. 
Those objections expressed by hos- 
pital administrators coincided in 
relative importance with the objec- 
tions expressed by architects in a 
similar study made _ concurrently 
among this group. 

The study among architects is de- 
rived from 165 questionnaires re- 
turned from a mailing to currently 
active hospital architects. That sur- 
gery is the most important area for 
air conditioning, which was indicated 
by hospital administrators, is con- 
firmed by the opinion of architects, 
who place surgery first among all 
hospital departments in which air 
conditioning is essential. 


IMPROVES FAN 
TESTING TECHNIQUES 


IMPROVED, lower cost equipment, 
which is intended to aid fan manu- 
facturers in reducing testing costs in 
product engineering operations at 
their plants, has been developed by 
W. D. Scoates, assistant research en- 
gineer, Texas Engineering Experi- 
ment Station. It permits prototype 
fan testing by a single operator in 
one-third the time required by con- 
ventional equipment. 





Front Cover Photo 


A SNOW MELTING SYSTEM in- 
stalled in 1949 under the side- 
walk in front of Pittsburgh’s 
Union National Bank paid 
handsome dividends in record 
31 in. snow. A hot water and 
antifreeze solution carried 
through wrought iron pipes just 
under the surface of the pave- 
ment did away with the need 
for snow shovels. After the 
storm, the bank’s president, C. 
L. McCune said, “The use of 
sidewalk heating is so obvious 
and practical a solution to the 
snow and ice problem that | 
can’t imagine anyone erecting 
a new building without includ- 
ing it.” (Photo courtesy A. M. 
Byers Co.) 
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Present accepted standard (Nation- 
al Association of Fan Manufacturers’ 
code) fan testing equipment requires 
two operators and a 20 point traverse 
of a supply air duct—l0 duct di- 
ameters in length, according to the 
Texas Engineering Experiment Sta- 
tion News, College Station, Texas. 

The new equipment uses an orifice 
plate as its air measuring device, and 
it can be somewhat economically con- 
structed. It consists primarily of two 
airtight rooms with an orifice plate 
between them. The fan to be tested 
blows into the first room. and an 
exhaust fan or blower discharges the 
same air from the second room after 
pulling it through the orifice plate. 
The quantity of air is measured by 
the pressure drop encountered in pull- 
ing the air through the orifice. This 
pressure drop can be measured on a 
manometer in a single reading, there- 
by eliminating the necessity for a 20 
point traverse, which simplifies read- 
ing and calculating, 


COOLING TOWER INSTITUTE 
FORMED 

THE PRACTICAL encouragement of all 
efforts, both governmental and pri- 
vate, toward the conservation of 
water as “America’s No. 1 natural 
resource” has been announced as the 
primary objective of the newly- 
formed Cooling Tower Institute, ac- 
cording to Raymond C. Kelly, its 
president. Other objectives of the 
institute are to support cooperative 
research toward improving the tech- 
nology, design and performance of 
industrial water cooling equipment; 
coordinate recognized engineering 
groups in developing standardized 
testing procedures acceptable to 
manufacturers, users and technical 
groups; establish minimum stand- 
ards of construction; and accumulate 
technical data of interest to both 
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manufacturers and users of industrial 
water cooling equipment. 

Speaking on the formation of the 
CTI, Mr. Kelly said, “Emerging in 
the early 1930’s as a separate and 
distinct industry devoted directly to 
the conservation of water, the cooling 
tower industry has grown more than 
ten-fold in 20 years and today finds 
itself a full-fledged member in the 
family of major industries. Al- 
though the present membership rep- 
resents the majority of the manu- 
facturing capacity for industrial-type 
equipment, we hope eventually to en- 
compass the entire field of both evap- 
orative water cooling and the new 
air cooled heat exchangers.” 

The member companies, their pres- 
ent delegates, and the CTI officers 
elected for the first term are: Fluor 
Corp., Ltd., J. R. Fluor, (First Vice 
President CTI); Foster-Wheeler 
Corp., J. A. Brown, (Second Vice 
President CTI); Hudson Engineer- 
ing Corp., N. B. LauBach, (Dele- 
gate CTI); Lilie-Hoffmann Cooling 
Towers, Inc., P. R. Hoffmann, (Dele- 
gate CTI); Marley Co., Inc., L. T. 
Mart, (Secretary-Treasurer CTI) ; 
J. F. Pritchard & Co., Raymond C. 
Kelly, (President CTI); C. H 
Wheeler Mfg. Co., H. R. Baker, Jr., 
(Delegate CTI). 


AIR SANITATION SOLVES 
MICROWAVE RADIO PROBLEM 


AIR SANITATION plays an important 
part in assuring reliable reception 
and transmission in the nationwide 
network of microwave radio repeater 
stations developed by the Bell Tele- 
phone Laboratories for the American 
Telephone and Telegraph Co., says 
the W. B. Connor Engineering Corp. 
Microwave energy is picked up at a 
repeater station, amplified and re- 
broadcast to the next adjacent re- 
peater station. These radio facili- 
ties are used to transmit broad-band 
communication signals involving 
hundreds of telephone messages and 
also serve to distribute television 
programs on a nationwide basis. 

Certain vacuum tubes, either in 
“cavities” or exposed in each equip- 
ment frame, require a steady stream 
of cooling air for the best operating 
efficiency. Each station has a single 
air pressure source consisting of two 
multistage turbine type blowers. One 
blower operates from commercial a-c, 
and the second is a battery operated 
standby unit. 
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**QUOTE”’ 

“To carry on this essential 
military and defense work and 
still produce as much as pos- 
sible for civilian consumption, 
Westinghouse—like most other 
companies—is in a far better 
position than at the beginning 
of World War II. In dollar 
volume, the company’s produc- 
tion in 1950 was nearly four 
times as great as in 1940. In 
the past five years alone—since 
the end of World War Il—its 
manufacturing floor space and 
equipment have been increased 
by approximately 50 percent. 

“According to government 
figures, American industry has 
spent some $83 billion for new 
and improved plants and equip- 
ment since the end of the last 
war. This country now has 
a production potential greater 
than all the rest of the world.” 

Gwitym A. Price, President, 
Westinghouse Electric Corp., in 
a recent “year-end statement.” 











During the early development pe- 
riod of this project it was found 
that the temperatures within identical 
cavities were varying over a wide 
range. Investigation showed the tem- 
perature variations to be directly re- 
lated to the quantity of air entering 
the cavities. Inspection of the cavi- 
ties revealed comparatively large de- 
posits of dirt in the air passageways 
and on the vacuum tubes which 
resulted in the restriction of air flow 
and gave every indication of complete 
stoppage under continued operation. 
the deposited dirt 
That the dirt 
was a coagulation of microscopic par- 
ticles, and that sulphides in the air 
were combining with the silver plat- 
ing of the inner cavity surfaces to 
produce silver sulphide. The result 
was a flaky layer composed of dirt 


Analysis of 
showed two conditions: 


and silver sulphide, 
Although the initial 
blowers provided two filters, these 
were only capable of removing the 
heavier dirt particles and were for 
all practical purposes useless for re- 
particles 


design of 


moving the microscopic 
which were combining and being 
deposited in the small passageways 
where the air traveled at higher 
speeds. The necessity of correcting 
this situation led to the introduction 


of an efficient barrier type of filter 
material immediately after the orig- 
inal filter, This material nas pro- 
duced results in this application 
“comparable to that which would be 
expected of electrostatic filters.” 
These measures solved the dirt 
problem and the solution to the 
second problem appeared to be one 
of supplying air free from sulphides. 
A filter was devised which effectively 
removes the sulphides from the air 
before being distributed to the vari- 
It consists of a 
1-14 in. 
meshed 


ous vacuum tubes. 
bed of activated carbon 
thick, held 
screens and supported in a frame. 
The blower system has a maximum 


between two 


capacity of approximately 40 cfm of 
air operating against a total static 
pressure of 5 in. water gage. When 
operating at this capacity it is ex- 
pected that there will be less than 
l4 in. pressure drop across the com- 
bined filters. 


COULD HAVE BEEN 
“BEST IN HISTORY”’ 


HAD PEACE PREVAILED in the world, 
1951 would have been the best in 
the history of the air conditioning 
industry, Cloud Wampler, President 
of Carrier Corp., believes. 

However, the needs of the national 
defense program unquestionably will 
curtail the ability of the industry to 
meet so-called civilian demand — a 
demand that ran at high tide in 1950. 

On the other hand, he pointed out, 
the experience of World War II 
clearly demonstrated the necessity of 
air conditioning and refrigeration 
for purposes of increasing human 
efficiency, improving or making pos- 
sible vital industrial processes and in 
direct service to the armed forces. 
Consequently, the present outlook is 
that this industry will continue to 
devote much of its capacity to the 
production of familiar goods, he 
stated. 

Looking specifically at the pros- 
pects for Carrier Corp. in 1951, pres- 
ent expectations are these, Mr. 
Wampler said: 

1) That a substantial volume of 
business will be done in the manu- 
facture and sale of equipment nor- 
mal to the corporation. 

2) That direct government con- 
tracts, both in and out of this field, 
will increase as the year progresses, 
adding to several such contracts now 


being executed. 
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IN THE REFRIGERATION FIELD, 


the surest and safest way to prevent fittings leaks is to install 

W-S Double-diamond Screw End and Socket Weld Forged Steel SPECIFY... 
Fittings. 

Designs are carefully engineered. Basic Materials are selected 

from a wide choice of carbon, stainless and alloy steels. Drop 

forging and precision machining makes them light in weight, 

assures accuracy of finish, and, all are instrument inspected for 

perfection of threads, sockets, angles and concentricity. Investi- 

gate them today. 

Write for Bulletin A3-50. For information on stainless and alloy 

steel fittings ask for Bulletin S-1. FORGED STEEL 
SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE FITTINGS 


DISTRIBUTORS PRODUCTS DIVISION WATSON -STULMANM  siv0is000 1648 + ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Volves, Wire Rope Sheors, Hond Pumps, Jocks, Pipe Benders ond Hydraulic Equipment 
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2,296 
NESBITT CONVECTORS 


in this new apartment project: 


Manor Park Apartments, located 3 miles 
south of Wilmington, Delaware, along the 
Dupont Highway, is a residential community 
of 376 garden-type apartment units. 


ARCHITECT: Edwards and Green, 
Camden, N_J. and Philadelphia, Pa. 


BUILDER: Jonathan Woodner Company, 
Washington, D.C. 


HEATING: Plumbing and Heating Service Co., 
Elkins Park, Pa. 


When you swing to Convectors 


- swing to Nesbitts 


Says John P. Dahlhausen. The swing to convector radiation for thousands of new homes, 


heating contractor “Were 
glad Nesbitt Convectors 
were specified by the archi- 


apartments and commercial structures is abundantly justified. Convectors are 


a Meniines of tale teat light in weight, easy to install, low in cost, economical of fuel and more pleasing 


economy, ease of installa ° . . _ . ‘ 
z in appearance. Convected heat is uniform in distribution, comfortable from 
tion and superior structural 


strength and construction.” 


the floor up. 

Your full swing is to Nesbitt Model U Convectors. Nesbitt’s 
better construction and unique advantages give you the most value for your 
dollar. Universal features in cabinet and heating element, curved-top grille and 
classic design are added reasons why many big apartment projects are going 


Nesbitt. Acquaint yourself with Nesbitts—send today for Publication 262. 


FREE-STANDING ONE CABINET SemI-RECESSED 
Made in 23 stock sizes: Heights, 20” 
and 24”. Lengths, 16” to 88”. Ca 
pacities, 13.0 to 88.5 e.d.r. In floor and 
wall-hung types. SOLD EXCLUSIVELY THROUGH PLUMBING AND HEATING WHOLESALERS. 


A product of JOHN J. NESBITT, INC., State Road and Rhawn Street, Philadelphia 36, Pa. 
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© Do you HAVE something you'd like 
to say about any of the articles pub- 
lished this month? An additional 
comment, or perhaps a question on 
some point? Or do you want to ex- 
press your views on some matter 
of interest to heating, piping and 
air conditioning engineers or con- 
tractors? We follow here the prac- 
tice at engineering society meetings 
of providing an “open for discus- 
sion” period. You are invited to 
participate. Address the Editor, 
Heating, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2. 


REGULATING WATER USE 
FOR AIR CONDITIONING 


{Editor's Note—The following comments 
must be recognized as coming from the 
writer as an individual and not as a 
spokesman for the AWWA committe.| 
SINCE DIRECT conflicts of interest are 
involved, the American Water Works 
Association report on regulating use 
of water for air conditioning, pub- 
lished in the January HPAC, is open 
to two widely divergent points of 
view. One extreme which cannot be 
completely avoided is that it brings 
out into the open, the threat of regu- 
lation—or to use the more provoc- 
ative expression, the threat of re- 
striction. Events of the last few 
months indicate that one of the first 
normal reactions is that of singling 
out relatively small parts for criti- 
Such attacks 
occurred and have delayed the pub- 
lication of the 
half a year. 


cism. have already 


report for almost 


The other extreme is the concept 
that the air conditioning industry 
might well have some interest in 
doing whatever is within its capacity 
to see that the purchasers of its 
equipment have a reasonable assur- 
ance of continuity of water supply 

that they will not be deprived of 
use of their equipment when it is 
needed the most. Threats of depri- 
vation, and actual deprivation (the 
latter for brief periods) are now 
They give evi- 
dence that continuity of supply under 
all conditions and in all places can- 
not be taken for granted and that 
certain communities are drifting in- 
to situations in which they should 
either avoid new commitments be- 
yond their capacity to deliver or 
should take measures to increase a 
capacity that is shrinking in relation 


matters of history. 


to the demands upon it. 


An intermediate and constructive 
point of view is that regulation, al- 
though distasteful, should be applied 
where protective measures are neces- 
sary—and should not be applied 
where they are unnecessary. Which 
one of the two may be in order is a 
matter in which generalizations can 
be grossly misleading. The problem 
is, therefore, to determine first where 
and when and then, if necessary, 
how—and separately for each in- 
dividual community. 

The AWWA report deals primarily 
with the “how”. According to the 
task assigned to the committee, it is 
limited to the use of water by air 
conditioning and refrigeration and, 
therefore, does not deal with other 
uses to which measures of conserva- 
As such, 
it is obviously of limited scope and 
must be looked upon as only one of 


tion should also be applied. 


the several necessary steps toward the 
solution of the problem of water 
conservation. 

Past practices throw light upon 
this point. In general, their broad 
pattern has been that a governing 
body decides that the use of water 
by air conditioning must be regu- 
lated, then obtains copies of regu- 
lations that are in effect in other 
cities and uses them for guidance, 
and then holds more or less hurried 
public hearings at the last minute. 

Two parts of this procedure are 
unfortunate. One is that air con- 
ditioning alone is singled out for 
regulation and the other is that most 
of the previously written regulations 
require water conserving equipment 
for packaged units of 5 tons and up. 
This is obviously the hottest and 
toughest part of the whole problem. 
Units of from 5 to 10 tons capacity 
are being sold at such a rate that, 
without conserving devices, they can 
be responsible for a large part of 
both peak water demand and water 
The economics of applying 


usage. 
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water conserving devices to the 5 
to 10 ton range are vastly different 
from those applying to single systems 
and much greater capacity. 

The “model” ordinance given as 
an appendix to the AWWA report 
recognizes this economic situation 
hy including a third range of capac- 
ity (Item 7.2 in Section 7) between 
the two ranges to which nearly all 
existing regulations have been lim- 
ited. The idea is that in one com- 
munity the increasing demands of 
these small units for water can be- 
come a threat to the adequacy of 
supply; that in another, the same 
units provide an opportunity for the 
sale of more water. A hundred 5 
ton units widely distributed through- 
out a community should be less apt 
to create bottlenecks in distributing 
mains or sewers. The balance be- 
tween the two is a local problem. 

The foregoing is one of several 
important perspectives upon which 
too much emphasis cannot be placed. 
Another is that the report makes 
real progress toward a brief state- 
ment of the problem and an outline 
ordi- 


of approach. The “model” 


nance is merely an appendix to the 
report and by the use of blank spaces 
instead of figures deliberately avoids 
proffering solutions to the problem. 
The two combined emphasize the fact 
that the only good solution must be 
based upon the facts with which each 
individual community is confronted. 

L. L. Lewis, Vice President, Car- 
rier Corp. 


REDUCING AIR EXHAUST OF 
LABORATORY FUME HOODS 


Joun F. Turner, in his article in the 
January HPAC on exhaust systems 
for laboratory fume hoods, brings 
out several points which are impor- 
tant in reducing the maximum heat- 
ing and cooling load in the labora- 


tory and keeping the size of air con- 





ditioning apparatus at a minimum. 
Much of the heating and cooling 
load is due to the amount of air re- 
quired by the hoods. Using the by- 
pass damper as shown by Mr. Turner 
results in a constant air consumption 
per hood regardless of whether the 
hood doors are open or closed. 

While this may be acceptable in 
many instances, there are other cases 
in which it is desirable to economize 
still further in the use of air, in order 
to reduce the heating or cooling load 
chargeable to the amount of air re- 
quired by the hoods, or to reduce the 
load on the filters. 

The first reason requires no fur- 
ther explanation. Regarding the sec- 
ond, it should be remembered that 
many laboratories are dealing with 
radioactive or highly toxic materials 
and that the special air filters re- 
quired are expensive to purchase and 
difficult of disposal. 

To accomplish this further reduc- 
tion in air consumption by the hoods, 
yet maintain the required face veloc- 
ity through the door regardless of 
opening, a throttling damper is in- 
stalled in the hood exhaust duct in 
place of the bypass damper previous- 
ly mentioned. This throttling dam- 
per usually is actuated by a velocity 
controller which responds to the un- 
balance in static pressures inside and 
outside of the hood. Other means of 
controlling the throttling 
could include instruments responding 
directly to velocity. These require 
that the sensing means be located in 
the plane of the door, where they 
usually interfere with the operator, 
or in a special sampling hole cut in 
the side or top of the hood. 

These throttling dampers also have 
been operated by mechanical linkage 
with the hood doors. This becomes 
very difficult when there is more than 
one door per hood. Some hoods 
have as many as five or six doors. 
Furthermore, even if a mechanical 
linkage could be designed to give the 
proper relationship between door 
opening and damper position, this re- 
lationship would hold only so long 
as the characteristics of the duct sys- 
tem remained constant. Bearing in 
mind that the filter resistance will 
change with use, it is readily seen 
that a mechanical arrangement at 
best will give only approximate con- 
trol of velocity. 

Regardless of the means of oper- 
ating the throttling damper in the 


damper 


80 


hood exhaust duct, the fact that the 
amount of air exhausted through the 
hoods is variable in accordance with 
door openings means that there must 
be a variable air supply to the labo- 
ratory. Since it generally is desirable 
to keep the pressure in the laborato- 
ries negative with respect to the rest 
of the building (to prevent contam- 
ination of otherwise safe areas), the 
quantity of air supplied to the labo- 
ratories is controlled by a static pres- 
sure regulator responding to the dif- 
ference between laboratory and gen- 
eral area pressures. 

With the arrangement described 
herein using a throttling damper in 
the exhaust duct operated by a veloc- 
ity controller of the unbalanced pres- 
sure type, the velocity through the 
hood doors can be controlled within 
close limits. The amount of air intro- 
duced into the laboratory is only that 
required to maintain the desired face 


velocity through the hood doors. 


Since the hood doors are kept closed 
as much as possible for reasons of 
safety, this results in a considerable 


saving in the amount of air supplied, 
with proportionate reductions in 


heating and cooling demand, and 


_ considerably longer filter life. 


H. W. Aryea, Chief Field Engineer. 
Johnson Service Co. 


CONTROLLING PUMP FROM 
BOILER WATER LEVEL 

FOR THOSE READERS who checked 
the schematic wiring diagram in 
Fig. 3 of my article, Control Pump 
from Water Level To Improve Boiler 
Operation, published in the Decem- 
ber HPAC, it will be noted that the 
circuit to the electric valve associated 
with the upper boiler was not com- 
pleted as intended. 

The lower boiler diagram is cor- 
rectly indicated, whereby each time 
the electrical circuit to the pump is 
closed the respective electric valve 
on the boiler needing water is open. 

Joun W. James, Chief Research 
Engineer. McDonnell & Miller. Inc. 


DOES RADIANT HEATING 

AFFECT WOOD FLOORS? 

IN THE QUESTION of the Month col- 
umns of the January HPAC, Paul 
S. Park, Jr.. has presented an in- 
formative article on the subject of 
the use of wood floors with radiant 
heating floor panels, and we are in 
full agreement with the points that 
he has made. 


Mr. Park states that when heating 
pipes are suspended in air the char- 
acteristic known as emissivity be- 
comes quite important. This, of 
course, is true but it might be added 
that in the case of copper tube in 
its natural condition the emissive 
film coefficient is very low. This is 
a fact that should be faced and we 
feel quite sure that no manufacturer 
would recommend the use of his 
products under unsuitable conditions. 

We not only concur in the con- 
clusion that Mr. Park reaches, but 
here again we would go further than 
he does. When we are asked to give 
an opinion on the use of wood floor- 
ing for a radiant heating floor panel, 
we generally advise against it in 
three short words — namely, “Don’t 
do it.” We maintain that radiant 
heating is not the answer for all 
cases and wherever suitable condi- 
tions for radiant heating cannot be 
provided, then some other type of 
heating system should be used. 

Even though a system were prop- 
erly designed with the radiant heat- 
ing coils in a dead air space below 
wood flooring, it would represent a 
relatively inefficient and, therefore, 
uneconomical condition because of 
the very poor heat transfer condi- 
tions from the heating medium in the 
coils to the occupied space. It is our 
belief that where there is insistence 
on the use of floor coils with wood 
flooring, it is due to an insufficient 
knowledge of the basic principles of 
radiant heating. This generally leads 
to the common, though incorrect, be- 
lief that in order to produce warm 
floors it is necessary for the heating 
coil to be located in the floor 

There is another point that Mr. 
Park has not referred to which may 
be of interest namely, that where 
pipe coils are installed in an air 
space for heat transfer purposes, 
pipe size is of considerably more im- 
portance than is the case where the 
piping is embedded. The surface 
characteristics of the pipe (such as 
color and texture) are also signifi- 
cant but have little effect when the 
pipe is embedded. 

Incidentally, use of the 
“tube”, either in the singular or 
plural sense, is preferred to “tubing”. 
according to the terminology section 
of the Standards issued by the Cop- 
per and Brass Research Association. 
—D. L. Mitts, Research Dept., Rev- 


ere Copper and Brass Inc. 
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In these times of scarcities it is more than ever important 

to remember that two or more heads are better than one. Your suppliers, 
for example, know a.great deai about the materials they handle, 
how to select, specify and install them. 


No matter what you buy it will pay you to draw upon this knowledge. 
It may help you make scarce materials go further, reduce costs 
of installation, perhaps even suggest a substitute. 


AND of course for close collaboration regarding permitted uses 
of such Revere Building Products as Revere Copper Water Tube, 
Revere Copper Pipe, Revere Red Brass Pipe, get in touch with 
the Revere Technical Advisory Service through the 


Revere Distributor nearest you. 


S INCORPORATED 
1 Revere in 1801 
230 Park Avenut, New York 17, N. Y. 
. . 


Mills: Baltimore, Md.; Chicago and Clinton, Lil; Detroit, Mich; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Fi oe 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE "MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Safety! 


THE NASH VAPOR TURBINE HEATING PUMP IS 
NOT STOPPED BY ELE 
AY \ 


\ \ 
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For service in greenhouses, hospitals, 
schools, theatres, and public buildings, 
where heat failure is a serious matter, the 


This is because the motive power is a 
special turbine operating on steam direct 
from the heating system. Steam used to 
drive the Vapor Turbine is returned to the 
system for heating, with little heat loss. 


This pump insures constant heat in the 
system, it eliminates electric current cost, and 
it promotes high efficiency in the heating 
system. Heating efficiency is due to the fact 
that this pump can operate continuously 
with economy. Continuous operation means 
uniform circulation, and uniform conditions 
in the system mean steam saving. 

This pump has but one moving part, no 
internal wearing parts, and requires no in- 
ternal lubrication. Bulletin D-246 tells all 
about it, and it is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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How to Select A-C Motors for 
Heating and Air Conditioning 


C. P. Potter, chief engineer of the electrical div., Wagner Electric Corp., 
reviews in easy-to-read style available types of alternating current mo- 
tors and their characteristics, with particular attention to their applica- 
tion in heating, ventilating and air conditioning service. He includes 
information on methods of starting motors. His remarks on where 
motors of various types are used are especially practical and helpful 


IN THE EARLY days of alternating cur- 
rent development in this country, dis- 
tribution circuits were usually single 
phase, operating at 133 cycles, and 
motor usage was thus limited to 
single phase applications. Since 
squirrel cage induction motors are 
simple in construction and economi- 
cal to manufacture it would have 
been highly desirable to use them for 
such service, but unfortunately single 
phase squirrel cage motors have no 
torque at standstill—although they 
have very satisfactory torque charac- 
teristics at speeds close to synchro- 
nous speeds. 

Fig. 1 shows the speed-torque curve 
of a single phase squirrel cage motor 
and illustrates graphically why spe- 
cial methods must be used for start- 
ing motors of this kind. Various 
methods of starting single phase 
motors have been developed, and to- 
day e standard motor that will meet 
the requirements of the application 
can usually be obtained. Those types 
of single phase motors most generally 
used in the air conditioning industry 
will be discussed in the first part of 
this article, and polyphase motors will 
be discussed in the second part. 


Split Phase 

Induction Motors 

The simplest type of single phase 
motor is the split phase motor, which 
has been in use for a long time. A 
split phase motor is built with a 
squirrel cage rotor (Fig. 2) and two 
stator windings which are spaced 90 
electrical degrees from each other. 
In other words, the poles of the 
auxiliary winding are halfway be- 
tween the poles of the main winding, 
Fig. 3. At the time of starting, the 
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FIG. 1—WHY SPECIAL methods must be used for starting single phase 
squirrel cage motors is illustrated by this typical speed-torque curve, which 


rs) 


shows no torque at standstill 


FIG. 2—SPLIT PHASE induction motor has a squirrel cage rotor, as 
shown uere with its quick break switch, and two stator windings which are 


spaced 90 electrical degrees from each other 
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main and auxiliary windings are con- 
nected in parallel across the line. 
The auxiliary winding is wound with 
wire much smaller and therefore of 


higher resistance than that used in the 


main winding. The high resistance 
auxiliary winding produces a small 
starting torque which 
motor to start and come up to speed 
provided the load is not too great. 
When the rotor reaches about 75 
percent of synchronous speed, a cen 
trifugal switch opens the auxiliary 


causes the 


winding circuit and disconnects the 
auxiliary winding from the line. If 
it were not disconnected from the 
line, the auxiliary winding would be 
destroyed in a very short time be 
cause of the heat produced in it by 
the high current density. 

Split phase motors have low start- 
ing torque and high starting current 
therefore are built in 
They are 


and seldom 
sizes larger than 1/3 hp. 

used for operating fans, unit heaters 
and oil burners. Split phase motors 
designed with higher starting torque 
and current are used for operating 
washing and ironing machines which 
start infrequently. Split phase motors 
should not be used for driving blow 
ers which have considerable inertia 
and, therefore, a long starting period. 


Repulsion Start 
Induction Motors 


The first commercially successful 


single phase motor to be built in the 


larger fractional and integral sizes 


was the repulsion-start induction 
motor. This motor has a winding in 
the rotor which is connected to a 
commutator. Suitable 


applied to the commutator and they 


brushes are 


are connected together so as to pro- 
duce a repulsion motor. This motor 
has series characteristics producing 
a very heavy locked torque which 
diminishes as the motor comes up to 
speed. If the winding is short cir- 
cuited when the speed is about 75 per- 
cent of synchronous speed, the motor 
will then induction 
motor. 

The early repulsion-start induction 
motors were manually started—that 
is, the rotor winding was short cir- 
cuited and the brushes were lifted 
by manually operating a lever. The 
disadvantages of this type of start- 
ing are readily apparent. Starting a 
large number of these motors several 
times a day was a very laborious op- 


operate as an 


eration, because it was necessary to 


Bt 





FIG. 3 
ing the main and auxiliary windings. 
windings are in parallel 


attend each motor every time it 


started of the times it 
stopped, the latter trips being made 


and most 
to restore the mechanism to its start- 
ing position. Necessity being “the 
mother of invention,” a 
mechanism or centrifugal device was 
soon perfected which took care of 


governor 


these operations automatically. 

Fig. 4 shows cross sections of a 
rotor taken from a modern repulsion- 
start induction fractional horsepower 
motor and illustrates the winding con- 
nected to a commutator, inside of 
which is a short circuiting necklace. 
The section at the top shows the 
position of the short circuiting neck- 
lace and the brush mechanism while 
the motor is starting. During this 
period, the short circuiting necklace 
is not in contact with the commutator 
and the motor operates as a repul- 
sion motor. When the motor reaches 
a predetermined speed, the governor 
mechanism operates pushing the 
spring barrel forward, and the neck- 
lace flies out, due to centrifugal force, 
connecting the commutator bars to 
the short circuiting ring as shown in 
the lower section. 

This type of construction was for- 
merly used for rather large single 
phase motors which were built in 
ratings up to 50 hp until polyphase 
Repulsion- 


circuits were available. 


STATOR AND stator frame for a typical split phase motor, show- 


At time of starting, main and auxiliary 


start induction motors are still very 
popular in sizes 5 hp and smaller, 
because they have two very desirable 
characteristics—low starting current 
and high starting torque. They can 
be used on practically all applica- 
tions, including compressors, pumps, 
stokers, blowers, etc. Fig. 5 is a cut- 
away view of a fractional horsepower 
repulsion-start induction motor. 


Capacitor Start 
Induction Motors 


By modifying the auxiliary wind- 
ing of a split phase motor and con- 
necting a capacitor in series with it, 
the starting characteristics of the 
motor are very much improved. This 
was known for a long time, but ca- 
pacitor-start induction motors did not 
come into general use until it was 
possible to obtain electrolytic dry- 
type capacitors which were compara- 
tively small, inexpensive and reliable. 
These capacitors are now available 
and a great many capacitor motors 
are being built and used especially 
in the fractional horsepower sizes. 
They are used interchangeably with 
repulsion-start induction motors but 
have considerably higher starting cur- 
rent and lower starting torque than 
the repulsion start motors. Fig. 6 
is a cutaway view of a capacitor- 
start induction motor. 
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Capacitor Start-and-Run 
Induction Motors 


The capacitor start-and-run motor 
is a modification of the capacitor 
start motor. It has an electrolytic 
capacitor which is in series with the 
auxiliary winding only during the 
starting period, and a liquid filled 
capacitor which is permanently in 
series with the auxiliary winding, 
thus requiring the use of larger wire 
in the auxiliary winding than is 
needed in a capacitor start motor. 
The heavier winding and the liquid 
filled capacitor add to the cost of the 
capacitor start-and-run motor but im- 
prove its starting and running char- 
acteristics considerably. The noise 
produced by a capacitor start-and- 
run motor can be reduced to a mini- 
mum by selecting the proper size of 
running capacitor. This type of motor 
is quite popular in the integral horse- 
power sizes where quiet operation is 
important. The rating of the run- 
ning capacitor should be selected for 
the actual load in order to obtain the 
best results. 


Permanent Split Capacitor 

Induction Motors 

Another type of capacitor motor 
which is used in heating, ventilating 
and air conditioning is the permanent 
split capacitor motor, which has one 
capacitor for both starting and run- 
ning conditions. This motor has no 
centrifugal switch but the capacitor 


is permanently connected in series 
with the auxiliary winding. This type 


of motor has a very low starting 
torque and is used mostly for driving 
fans or blowers which are mounted 
directly on the motor shaft. It can 
be made to operate very quietly be- 
cause of the running capacitor. 


Shaded Pole Fan Duty 

Induction Motors 

Small direct connected fans used 
on air conditioning equipment are 
usually driven by shaded pole motors 
which are built in ratings up to about 
1/15 hp. Starting torque is developed 
by induced current flowing through 
copper shading coils which set up a 
magnetic field out of phase with 
that produced by the stator coils. This 
phase displacement furnishes suffi- 
cient torque to start the light loads 
for which shaded pole motors are 
recommended. Acceleration is grad- 
ual, an important factor in direct 
connected propeller fan applications. 
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FIG. 4—REPULSION-START induction fractional horsepower rotor, show- 
ing at top starting position of short circuiting necklace and brush mechanism, 


and at bottom running position 

The cast aluminum squirrel cage 
rotor is the only moving part in these 
motors; no governor mechanisms, 
brushes or switches are required. 
Repulsion vs. Capacitor 

Start Motors 

Some manufacturers and users pre- 
fer repulsion start while 
others prefer capacitor start motors. 
Comparing the two types, the capaci- 
tor-start induction motor is provided 
with the same type of centrifugal 
switch as is used in split phase 
motors, and while this mechanism is 
simpler than the one used in repul- 
sion-start induction motors, neverthe- 
less it has moving parts, bearing sur- 
faces and contacts which are subject 
to wear and deterioration. Further- 
more, while the electrolytic capacitor 


motors 
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is fairly reliable, it too, is subject 
to failure. Comparing the reliability 
of repulsion start motors and capaci- 
tor start motors, both have governor 
mechanisms, the repulsion start mo- 
tor has brushes which are subject to 
wear and the capacitor start motor 
has a capacitor which is subject to 
deterioration and eventual failure. 
For all practical purposes, both mo 
tors are available in the same ratings. 
both are thoroughly reliable and will 
operate satisfactorily for many years 


with very little attention. 
Performance of Single Phase 
Induction Motors 


Permanent split capacitor motors 
have very low starting and pull-in 
torques, about 50 percent of full 
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FIG. 5—LOW STARTING CURRENT and high starting torque are two 
desirable characteristics of repulsion-start induction motors, make them 


popular in sizes of 5 hp and smaller 


FIG. 6—CAPACITOR-START induction motors are used interchangeably 
with repulsion-start induction motors but have considerably higher starting 


current and lower starting torque 


load torque, a rather low full ioad 
speed, and should be used only for 
driving -fans or blowers which are 
mounted directly on the motor shaft. 
They should not be used for driving 
fans or blowers which are belted to 
the motor, as the torque required for 
accelerating the load may exceed the 
starting torque developed by the mo- 
tor. Split phase motors have starting 
and pull-in torques from 150 to 230 
percent of full load torque and may 
be used for driving belted fans pro- 
vided the period of acceleration is not 
too great. Capacitor start and capac 
itor start-and-run motors have start- 
ing torques from 350 to 450 percent 
of full load torque, pull-in torques 
slightly more than 200 percent of 
full load torque, and are suitable for 
practically all applications. Repul- 
sion start motors have _ starting 
torques from 350 to 550 percent of 
full load torque, slightly less pull-in 
torques than capacitor start motors, 
and are also suitable for practically 
all applications. Repulsion start mo- 
tors have less starting current than 
any other type of single phase motor 
and should be used whenever low 


starting current is desired. 


POLYPHASE MOTORS 


As polyphase distribution circuits 
became available, the demand for the 
larger single phase motors began to 
diminish and the polyphase induction 
motor came into its own. Two kinds 
of polyphase motors were available 
at that time, squirrel cage and wound 


rotor. 


Polyphase Induction 

Motors 

Squirrel cage motors, Fig. 7, are 
simple and rugged. However, they 
have one disadvantage the ratio 
of starting current to starting torque 
in a squirrel cage motor is compar- 
atively high. The locked rotor cur- 
rent of polyphase motors 5 hp and 
larger is from five to seven times full 
load current with a starting torque 
of from 135 to 180 percent of full 
load torque; such a motor cannot be 
used when the distribution circuits 
are limited in size. The ratio of 
locked rotor current to locked rotor 
torque may be slightly reduced by 
increasing the resistance of the squir- 
rel cage winding but such a proce- 
dure is not permissible in a general 
purpose motor because the additional 
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slip loss in the squirrel cage reduces 
the efficiency, increases the heating 
and results in high slip or in a heavy 
drop in speed from no load to full 
load. 

It has been mentioned that wound 
rotor motors were also available in 
the early days of polyphase circuits. 
As the name implies, the rotor of a 
wound rotor motor has a wire wind- 
ing terminating in collector rings. 
It is therefore possible to connect ex- 
ternal resistors of suitable value in 
the rotor circuit, thus obtaining a 
starting torque equal to full load 
torque and with a locked current 
only slightly greater than full load 
current. When the motor comes up 
to speed, the resistors are short cir- 
cuited, resulting in a motor of low 
slip and moderate heating, with only 
slightly poorer efficiency than a 
squirrel cage motor. The wound 
rotor type of induction motor has 
very good starting and running char 
acteristics, but has the disadvantage 
of moving current-carrying parts. 
higher first cost and bulky control 
equipment. 


Starterless Induction 
Motors 


In order to eliminate the addition- 
al control equipment, a starterless 
type of motor was developed and was 
very popular for a considerable time. 
The rotor of this motor had a 
high resistance squirrel cage which 
limited the locked current to three 
times full load current, with a start- 
ing torque of 200 percent of full 
load torque. The rotor also had a 
low resistance winding which was 
open circuited at starting and which 
was short circuited when the motor 
came up to 75 percent of synchro- 
nous speed, by means of a mechan- 
ism very similar to the one used in 
single phase motors. The result was 
a motor with characteristics and cost 
between the squirrel cage and the 
wound rotor types which could be 
started by means of a single line 
switch. This motor automatically 
returned to the starting connection 
when power was interrupted, making 
it particularly adapted to automatic 
and remote control. 


Double Squirrel Cage 

Induction Motors 

In spite of the fact that the starter- 
less motor had very good character- 
istics and low maintenance costs, 
its initial cost finally caused it to 
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FIG. 7—POLYPHASE SQUIRREI 


CAGE motors are simple and rugged, 


but have the disadvantage of a high ratio of starting current to starting 


torque. 


be superseded by the double squirrel 
cage motor. As the name indicates. 
this motor has two squirrel cage 
windings a high resistance, low 
reactance winding near the rotor 
surface, and a low resistance, high 
reactance winding located below the 
surface. At the instant of starting. 
the rotor currents have line fre 


quency and tend to flow in the low 


reactance outer winding, which, on 
account of its high resistance, pro- 
duces a heavy starting torque with a 
fairly low locked current. As the 
rotor comes up to speed, the fre- 
quency of the rotor currents de- 
creases and the reactive effect of the 
inner winding decreases, permitting 
this winding to carry its share of the 
current. The high torque, double 
squirrel cage motor has practically 
the same locked current as the single 
squirrel cage motor but has a start- 
ing torque of 200 to 250 percent of 
full load torque. The efficiency and 
power factor are usually lower than 
those of any of the types previously 
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This cutaway view shows construction 


discussed, but on account of its rug 
gedness and cheapness, it has be 


come very popular. 


Multispeed 

Induction Motors 

Multispeed motors are used when 
several definite speeds are needed. 
Both the squirrel cage or the wound 
rotor types can be built for multi- 
speed operation, but very few of the 
latter are used on account of the high 
cost of the motor and the starting 
equipment. However, a considerable 
number of multispeed squirrel cage 
motors are used for various pur- 
poses. These motors can have a 
separate winding for each speed, the 
windings can be regrouped to obtain 
several speeds or a combination of 
these methods can be used. 


Application of 
Polyphase Motors 


The first polyphase distribution 
circuits were rather limited in size 
and only the smaller squirrel cage 


87 





motors could be used because their 
comparatively high starting currents 
caused serious voltage fluctuations. 
It was therefore necessary to use a 
great many wound rotor motors in 
order to avoid this difficulty, and 
for some years the production of 
wound rotor motors was about equal 
to that of squirrel cage motors. At 
the present time, however, distribu- 
tion circuits have been increased in 
size until it is hardly ever necessary 
to use a wound rotor motor to obtain 
the benefit of its low locked current. 

The wound rotor motor at the 
present time is used for variable 
speed service, but such applications 
should be made with caution. It 
must be remembered that if a wound 
rotor motor is to be used for variable 
speed service, the load must be con- 
stant and must be accurately known 
— otherwise, the desired speed varia- 
tion will not be obtained. For in- 
stance, if a maximum speed reduc- 
tion of 50 percent is desired and a 
10 hp motor is applied when the 
load is only 5 hp, the maximum ob- 
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FIRST STEP - CONNECTS T, ToT; TO LINE 


tainable speed reduction will be 25 
percent and the installation will 
probably be unsatisfactory. Further- 
more, if the load fluctuates say 
between 5 and 10 hp the speed 
will fluctuate between 75 and 50 per- 
cent of synchronous speed and, 
again, the operation of the motor 
will not meet the requirements. 

In some cases, wound rotor motors 
may be specified where speed adjust- 
ment and not speed variation is re- 
quired. For instance, it may be 
necessary to operate a machine at 
high speed in order to accelerate a 
process, and then at a lower speed 
in order to finish the process. On 
such installations, multispeed squir- 
rel cage motors and not wound rotor 
motors should be used. 

As indicated previously, polyphase 
squirrel cage motors are of two gen- 
eral types — the original single 
squirrel cage motors (which are now 
known as design B motors) and the 
double squirrel cage motors (known 
as design C). Each has practically 
the same locked rotor current but 
the design C motors have consider- 
ably higher locked torques and are 
therefore ordinarily specified for 
driving refrigeration compressors. 
When the higher starting torques are 
not needed, the design B motor is 
used, 

Multispeed motors may be either 
design B or design C and are built 
for either two, three or four speeds, 
and for variable torque, constant 
torque or constant horsepower serv- 
ice. If a motor has two speeds and 
one of the speeds is twice the other, 
it can be built with one winding, 
which is regrouped in order to obtain 
the speed change. If the speeds are 


TT T? 


Te T§ 


CONNECT 1, T; Te TOGETHER 


SECOND STEP - CONNECTS 1; TeTs IN PARALLEL WITH T; ToT 
WITHOUT OPENING THE LINE. 


FIG. 8—CONNECTION DIAGRAM for a part winding increment type 
starter and a nine lead polyphase motor. This type of starter is pushbutton 


operated and can be pilot controlled 


not in the ratio of two to one, it is 
necessary to use two separate wind- 
ings in order to obtain the two 
speeds. In some cases two windings 
are used, even though a single wind- 
ing might be employed, in order to 
permit the use of cheaper and more 
simple control equipment. Three and 
four speed motors are almost always 
built with two separate windings, one 
or both of which can be regrouped. 

Variable torque motors should be 
specified for fan service or any load 
which varies as the square of the 
speed. Constant torque motors 
should be specified for machine duty 
or any load where the horsepower 
varies directly with the speed. Con- 
stant horsepower motors should be 
specified when the horsepower does 
not change with the speed. 


Compensator Starting of 
Squirrel Cage Motors 


For many years compensators or 
auto-transformer starters were used 
for starting squirrel cage motors. A 
compensator consists of an auto-trans- 
former provided with taps and a 
switch for connecting the auto-trans- 
former to the line and to the motor. 
In the starting position, the auto- 
transformer is connected across the 
line and the motor terminals are con- 
nected to taps on the auto-transform- 
er. Two or three taps are ordinarily 
provided so as to obtain several val- 
ues of line starting currents. The 
application of reduced voltage to the 
motor results in a reduction in motor 
starting torque with a reduction in 
the line voltage. When the compen- 
sator is in its starting position, the 
motor starts and comes up to speed. 
The starter is then thrown into the 
running position, which disconnects 
the autotransformer and throws the 
motor across the line. 


Part Winding 
Increment Starting 


A later type of starter which has 
become very popular is the part 
winding, increment type _ starter 
which is used with motors having 
leads brought out from two or more 
groups of windings, such as nine 
lead, double voltage motors. When 
two groups of windings are used, the 
starter consists of two magnetic 
switches together with a pneumatic 
timer. When the starting pushbut- 
ton is operated, the first switch closes 
connecting the line to one group of 
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the motor windings and starts the 
pneumatic timer. After a suitable 
time interval has elapsed, the pneu- 
matic timer closes the second mag- 
netic switch connecting the other 
part of the motor winding to the 
line. With such a starter the cur- 
rent taken from the line is about 
60 percent of the normal locked cur- 
rent of the motor while the locked 
torque developed by the motor is 
about 48 percent of its normal value. 

This type of starter has the ad- 
vantage that the current taken from 
the line is not broken during the 
starting period as is the case with 
the auto-transformer or compensator 
type, thus reducing voltage fluctua- 
tions and starter maintenance. The 
part winding increment type starter 
is pushbutton operated and can be 
pilot controlled, whereas the or- 
dinary compensator is manually op- 
erated. (It is, of course, possible to 
obtain a pushbutton operated mag- 
netic compensator but such a device 
is rather bulky and more expensive). 
Fig. 8 shows the external connections 
of a part winding increment type 
starter used with a double voltage 
motor, while Fig. 9 is an internal 
view of the starter. 

When using either a compensator 
or an increment type starter, it is 
possible that the load may be suf- 
ficiently heavy so that the motor 
will not develop enough torque to 
start the load on the starting posi- 
tion. Ji that case, the motor simply 
stands still until full voltage is ap- 
plied, at which time the motor starts. 
If the circuit which supplies the 
motor has automatic voltage regula- 
tion, the timing of the increment 
type starter may be adjusted so that 
the automatic voltage regulator will 
have an opportunity to bring the 
voltage back to normal before the 
second step of the increment starter 
has operated. 


Mechanical Features 
of Motors 


No attempt has been made to dis- 
cuss the mechanical features of con- 


ventional type motors. However, 
they are available either with open, 
drip-proof, splashproof, or totally 
enclosed housings suitable for both 
horizontal and vertical mounting and 
the names of the various types sug- 
gest their application. 

Motors of the hermetic type are 
also used extensively in the refrigera- 


FIG. 9 INCREMENT TYPE 
STARTER, connection diagram for 
which is shown in Fig. 8, is shown in 
this internal view. Such starters are 
used with motors 
brought out from two or more wind- 


having leads 


ings 
tion industry and these motors are, 
of course, sealed in the same hous- 
ing with the refrigeration compres- 
sor. They may be split phase or 
capacitor start in the ‘small single 
phase ratings and polyphase squirrel 
cage in the large ratings. The single 
phase hermetic type motors do not 
have centrifugal switches but the 
starting windings are disconnected 
from the line by electrical relays 
mounted outside of the enclosure. 

A complete discussion of all the 
features of single phase and poly- 
phase motors would require much 
more space than is allotted to this 
article, but it is hoped that the more 
important items have been covered 
in a manner which will prove useful 
to those concerned with the proper 


application of motors. 


SCIENTISTS PEER 
INTO THE FUTURE 


A GROUP OF papers 
expected scientific developments by 
leading authorities in several fields 
of science and technology constitute 


written on 


a recent symposium, Science . . . and 
Tomorrow, in the Journal of the 
Franklin Institute. Commemorating 
its 125th year, this publication, pub- 
lished by the famed Philadelphia 
institute, is one of the oldest scientific 
journals in the United States. 
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Dr. Harold C. Urey, of the Insti- 
tute for Nuclear Studies, University 
of Chicago, in describing advances in 
the field of chemistry, writes that 
“somewhere in the future, whether it 
is the remaining years of this century 
or years to follow, man will have 
an understanding of the origin of 


From Columbia University comes a 
statement by Dr. I. I. Rabi that ex- 
traordinary progress in experimental 
physics has been made since World 
War II. Dr. Rabi further states that 
discoveries which have been made 
have been of the utmost interest. 
“Still higher energy ranges, the bil- 
lion electron volt region, will be 
available in a few years and in the 
next 10 or 20 years elementary 
particle phenomena will be well un- 
derstood from the experimental point 
of view,” Dr. Rabi says. 

Television comes in for its share 
of prophecy from a scientific point 
of view. Dr. Oliver E. Buckley, 
President of the Bell Telephone 
Laboratories, in his paper on com- 
munications does not attempt to set 
limits that the art of television would 
not surpass. He does, however, men- 
tion some uses to which it may be 
put outside of the broadcast field. 
such as the observation of industrial 
processes at a distance, display of 
goods to customers at remote places 
and face-to-face conferences of dis- 
persed individuals or groups. 

Dr. Buckley ends by writing that 
“there is no reason to believe that 
the capacity of human brain power 
for uncovering new knowledge and 
applying it to useful ends is ap- 
proaching a limit. The benefits to 
society will depend far more on 
the capabilities of humankind in gen 
eral for making use of what is made 
available than on the capabilities of 
scientists and engineers for making 
new devices.” 

The use of radiant energy with the 
production of carbohydrates as a 
principal source of our heating fuels, 
foods and combustion engine fuels is 
expected by Dr. Wallace R. Brode, 
of the National Bureau of Standards, 

In the field of solid state physics, 
Dr. Frederick Seitz, Research Pro- 
fessor at the University of Illinois, 
looks for “the straightforward ex- 
amination of the principal imperfec- 
tions in typical solids to provide a 
very stimulating and profitable field 
of research for at least a decade.” 
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Practical Pointers on 
Estimating Job Costs 


By Robert C. Soronen 
Consulting Heating and Ventilating Engineer 


Ability to estimate a job is not only important to the contractor 


but to the engineer and designer as well. 


Mr. Soronen explains 


here procedures he has used successfully, includes for refer- 


ence a table of labor units he employs in preparing estimates 


FIG. 1—HEATING tally or pricing sheet provides concise form for listing 


material, quantity, material unit cost, material cost extension, labor unit per 


unit of material, and labor extension 
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THE ABILITY TO estimate closely the 
raw costs of materials and labor, 
and to prepare a firm bid selling 
price, is not only of prime impor- 
tance to the contractor but to the 
engineer or designer as well, 

Estimating requires mathematical 
accuracy, knowledge of equipment, 
records pertaining to current list and 
trade prices, cash discounts applic- 
able to these prices, and above all, 
profound judgment and experience. 
The estimator must also have a rec- 
ord of wage hour rates for the areas 
in which the projects he is bidding 
are located. 

In determining profits, two meth- 
ods are commonly in use. The first 
is the “lump sum method”, where a 
lump sum is added to the cost of 
material and labor. This amount 
will vary depending upon the con- 
tractor’s circumstances, the customer, 
job location and knowledge of what 
competition is to be expected. This 
method does not permit exacting 
figures with respect to actual job 
profits. Due to existing economic 
conditions, where cost of materials 
and labor are shifting constantly, it 
seems better to make estimates on a 
for both material and 


unit basis 


labor. 
A more correct means of deter- 
the “percentage 


mining profit is 
contracts, the 


method.” On small 
percentage will be greater than on 
large jobs where there is an in- 
creased volume of labor, material 
and duplication of equipment and 
installation procedures. 

Location of the project or job in 
respect to the shop will affect not 
only the cost for total man and 
truck miles, and time, but it will also 
affect the transportation costs of ma- 
terials from the suppliers. 

Accurate detailed estimating in- 
volves a take-off of actual quantities, 
unit material prices, extension of the 
material prices, labor units, exten- 
sion of the labor units, contingen- 
cies, allowance for freight and trav- 
el, drafting costs for working draw- 
ings, labor tax, insurance costs, and 
percentage for profit. 

Complete plans (both mechanical 
and architectural), specifications, 
survey of job site, and in the case 
of alterations or revisions to existing 
buildings, a comprehensive survey 
of job conditions, are requisites of 
accurate and detailed estimating. 

As an example, let us assume prep- 


Heating, Piping & Air Conditioning, February 1951 








aration of a proposal or bid form 
for a year ‘round heating and ven- 
tilation system. 

If the contractor’s facilities in- 
clude the piping, sheet metal, elec- 
trical and plumbing trades, his only 
sub-bid will be for pipe and duct 
insulation, if required. If his only 
trades are heating and piping, then 
all of the trades foreign to his shop 
— such as sheet metal work, elec- 
trical and insulation — are turned 
out for sub-bids and the sub-con- 
tractor is then responsible for a com- 
plete take-off of material, labor and 
pricing. 

In the latter case, the estimator 
will make a detailed take-off to in- 
clude all pipe, fittings, valves, traps, 
pipe hangers and supports, strainers, 
boiler, oil burner or stoker, con- 
densate return unit or vacuum pump, 
unit heaters, radiation, oil storage 
tank (in the case of an oil fired 
boiler), specialties, and all such 
other items which may be indicated 
on the plans or noted in the specifi- 
cations, or otherwise required for 
the complete system 

The material take-off data should 
next be grouped and totalled on the 
“rough” sheets, and then transferred 
to a final tally or pricing sheet, 
similar to the sample sheet shown 
in Fig. 1, and bearing the title 
“Heating”. The sample sheet illus- 
trated provides a concise ferm for 
listing the material, quantity, ma- 
terial unit cost, material cost exten- 
sion, labor unit per unit of material, 
and labor extension. The material 
and labor extension columns should 
be totalled at the bottom of the sheet 

or sheets, if more than one is re- 
quired and the totals of this, or 
these, sheets are transferred to a 
“Heating Recap” sheet similar to the 
sample shown in Fig. 2. The totals 
appearing on the bottoms of the in- 
dividual sheets represent only the 
raw costs of materials, and labor in 
hours. 

If the contractor's business in- 
cludes the sheet metal, electrical and 
insulation trades in addition to pip- 
ing, sheets similar to the sample of 
Fig. 1 are prepared for the respec- 
tive trades, together with the trade 
“Recap” sheets similar to Fig. 2. 
The totals on each “Recap” sheet of 
the individual trades are then listed 
on an “All Trades Recap” sheet simi- 
lar to the sample in Fig. 3. If the 
contractor's business is limited to 
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FIG. 2—HEATING RECAP sheet is used for the totals taken from the 
various sheets such as shown in Fig. 1. Totals represent only the “raw” 


costs of materials, and labor in hours 
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Fig. 3—ALL TRADES RECAP sheet shows the various totals taken from 
the various recap sheets such as illustrated in Fig: 2. Lhe grand total on 


this sheet is the contract selling price 


the piping field only, the “All Trades — various prospective sub-contractors. 
Recap” sheet will include _ his To complete the “All Trades 
“Heating Recap” plus the bids of his Recap”, in addition to the totals for 
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TABLE 1—LABOR UNITS, based on per foot of pipe or per unit item and 


expressed in hours, used by the author in preparing estimates 


the various trades, such items as per- 
centage for miscellaneous and con- 





PIPE 


ELBOWS 


Size 


‘) 
8 


TEES 
Size 


PIPE 
Size 

3 

5 


4 


" 
4 


FLANGES 


Plain End 
0.12 
0.12 


Threaded & Coupled 
0.18 
0.18 


0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 


0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.20 
0.20 
0.20 
0.21 

0.20 
0.30 
0.40 


STRAIGHT & REDUCING 
Cast & Malleable Iron 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.08 

0.08 

0.12 

0.14 

0.14 


90 & 45 DEG 


& REDUCING 
Cast & Malleable Iror 
0.09 
0.09 


STRAIGHT 


0.09 
0.09 
0.09 
0.12 
0.12 
0.18 


CAPS 


Malleable Iron 
0.04 


0.04 
0.04 
0.04 
0.05 
0.05 
0.08 
0.09 
( 

0.11 
0.12 


COMPANION, BLIND 


Cast Iror Weld 
0.40 

0.40 

0.40 

0.40 

0.40 

0.4 

0.40 

0.50 

1s 

1.65 


ng Neck & Lap Jo 


tingencies, freight, supervision, labor 
tax, truck and man mileage, permits, 
shop drawings and profit are in- 
cluded. The grand total appearing 
as the last item on the “All Trades 
Recap” represents the contract sell- 


Copper 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.10 
0.1¢ 
0.10 
0.11 


ing price. 

Labor units for pipe, fittings and 
miscellaneous specialties which have 
been used by the author in preparing 
estimates are included in Table 1. 

In cases where it is desired only 
to provide an approximate “round 
for budgeting 
referred to 


number” estimate 
purposes, the reader is 
the Heating, Ventilating, Air Condi- 
tioning Guide, published by the 
American Society Of Heating and 
Ventilating Engineers, and its chap- 
ter on owning and operating costs. 
In preparation of the above text 
and accompanying data, the author 
makes no attempt to claim original- 
ity, except as to manner of present- 
ing the data collected from various 
sources over a period of years, and 
the modifying, condensing and ar- 
ranging of it for handy reference. 


AIR CONDITIONING UNIT 
INSTALLED OUTDOORS 


WHEN THE Juarez furniture store, 

Laredo, Texas decided to install air 

conditioning, it was faced with an 

unusually difficult problem of plac- 

ing the equipment, according to the 

United States Air Conditioning Corp. 

The one story, corner store build- 

ing, with a half-balcony in the rear, 

has no basement or equipment room, 

and its roof is incapable of support- 

ing either an air conditioning unit 

or a cooling tower. Furthermore, the 

t owner opposed diversion of any 

valuable floor or balcony display 

space to air conditioning use. The 

store, however, had a rear porch, 

with a partial concrete floor, offering 

a solution to the problem by place- 
ment of the equipment outside. 

The concrete slab was extended 

and reinforced to support a 15 ton 





te 
1 


Screwed couplings, and both screwed and welded red 


45 deg elbows 


3 


Copper to copper couplings, reducing couplings 
Screwed malleable iron unions, and copper to copper unions, same 


tee fitting 


4 


Lateral fittings or “Y"'-bends, screwed, welded or copper, same as tees 


Screwed or copper to copper valves, to include gate, globe 


All types of bushings and plugs, same as pipe caps 


For flanged joints using square head machine bolts with hex 


Flanged joints using stud bolts 
Gaskets estimated at 0.02 hr per 


use 0.02 hr per stud 


nit Connectior 


and return bends, same 


as respective 


check and 


packaged unit, which is completely 
enclosed and fitted for outdoor in- 
stallation, contains a_ built-in 
evaporative condenser. The unit was 
connected by ducts to grilles in the 
main store area and on the balcony. 
The installation, carried out with- 
out interruption of normal store op- 
eration, was made by M. L. Garza. 


nds, same as 90 and 


as copper elbows and 


type and size 


cocks, same as tees 
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Fig. 1\—UNIT SYSTEM of application of direct fired heaters. 
heater is a complete heating system in itself, without the use of ductwork 


In this type of installation, each 


How To Use Direct Fired 
Units for Plant Heating 


H. B. Schlosser, Chief Engineer, Lee Engineering Co., gives a 


number of examples showing the application of direct fired warm 


air heaters to industrial space heating. Units of this type may be 


floor mounted or suspended, may be placed horizontally or in- 


verted to suit the job conditions. 


as central systems with ductwork. 


They may be used as units, or 


Practical comment is given 


on various arrangements, and typical applications are shown 


DikECT FIRED WARM AIR space heaters 
are being adapted to many types of 
application in an ever widening 
field. The reasons are simple and 
logical: The principle is sound; 
installation and maintenance costs 
are usually low; fuel efficiency is 
usually high; and such heaters lend 
themselves easily to a variety of in- 
stallations and applications. 


The Unit Method 
of Application 


In the unit system of application, 
Fig. 1, one or more heaters are 
placed inside of the space to be 


heated. In this type of installation, 
each heater acts as a complete heat- 
ing system within itself and without 
the use of ductwork. When floor 
mounted, the warm air is blown out 
at an elevation of 9 to 12 ft above 
the floor over a radius of 50 to 150 
ft (depending on the size of unit and 
the angle of deflection). The cooler 
air is drawn into the base of the 
heater near the floor level at low 
velocity, thus forming a “heating 
circuit” at working level. 

In the actual application of this 
system of heating, there are many 
factors to consider. To illustrate the 


Heating, Piping & Air Conditioning, February 195] 


point, Fig. 2, a plan view for heating 
an old building with wooden trusses 
which is used for steel fabricating, 
is shown. There was no room for 
floor mounted heaters in this build- 
ing, and it was impossible to suspend 
the units because of the type of 
building construction. 

A lean-to type of housing for each 
heater, constructed of steel frame- 
work covered with aluminum sheath- 
ing, was therefore decided upon. 
Short ducts attached to the outlets 
on top of the heater direct warm 
air to the small enclosed areas on 
both sides of the main building 























FIG. 2—LEAN-TO HOUSING for each heater was used at this building occupied by steel 


fabricating firm, as there was no room for 


vented their being suspended 


which are used as toolrooms, toilet 
room, locker room and shop office. 
No other ductwork is required. This 
is a practical method for supplying 
10,500,000 Btu to heat an old and 
congested building. 


Using Units for 

Central Systems 

In a central system, the heater is 
placed in a central location, warm 
air being delivered by ducts to the 
heated space or spaces. In a new 
building it is often economical to 
install underground ducts during 
erection. 

A plan view of a central warm air 
heating system for an airline hangar 
is shown in Fig. 3. Attached to the 
hangar is a one story lean-to used as 


FIG. 3—CENTRAL APPLICATION 
in this plan view of an airline hangar. 


office space. 
heated space is supplied by under- 
ground ducts to wall registers. 


The warm air curtain across the 


hangar doors serves to keep ice and 
snow melted so doors can be oper- 
ated in all kinds of weather. The 
heater is located below floor level in 
a fireproof heater room. By use of 
automatic dampers, two speed heater 
fan, and modulating firing controls. 
a zone system of heating can be ac- 
complished. 

When adapting a standard direct 
fired heater to a central system 
that is, installing it with discharge 
and return air ducts — it is quite 
important to check the static pressure 
of the proposed duct system. Direct 
fired heaters are usually built and 


of direct fired heater is illustrated 


The warm air curtain across the 


doors keeps ice and snow melted to allow door operation 
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PRTENTLO CONTINUOUS 


Warm air to all the 


floor mounted heaters and building construction pre- 


delivered as a package, with fans and 
motors mounted. When greater fan 
capacity is required because of the 
duct system, this can be obtained by 
using the next size larger motor and 
increasing the fan speed. It is cus- 
tomary to obtain recommendations 
from the heater manufacturer before 
designing a central system around a 
heater. When 
within its limitations, the direct fired 


properly designed, 
heater serves economically and satis- 
factorily as a central heater. 

In the application of direct fired 
heaters to theater, auditorium and 
heating and venti- 
large 


central 
lating systems, a 
volume of air may be moved by a 


school 
relatively 


heavy duty, slow speed fan mounted 


independent of the heater. Because 


of the large volume of air handled, 
the heat rise through the heater is 
reduced and controlled by means of 
modulating firing equipment in a 
range of 10 F to 50 F, Filters, out- 
door air intake and cooling coils 
may be incorporated into the system 
to provide ventilation and summer 
cooling. Several recent installations 
in a number of theaters have proved 
this method to be very satisfactory. 


Providing Make-Up Air 

for Dust Collection 

A unique application of direct 
fired warm air unit heaters is em- 
ployed in a building used for grind- 
ing and buffing, where an extensive 
dust collection system is required. 
Approximately 90,000 cfm of dust 
laden air is removed through six 
collecting systems, and this created a 
negative pressure in the building, 
overloaded the heating system, and 
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FIG. 4—DUST COLLECTION systems removed so much air at grinding 
and buffing plant that working conditions were bad. Six direct fired heaters, 
installed as shown in this end elevation, solved the problem 


————— Si STANDARD 


SPACE MLATERS 


caused unsatisfactory working condi- 
tions due to drafts and inadequate 
temperatures. 

To correct the condition, the dust 
laden air after passing through a 
cyclone type dust collector is carried 
to bag type filters and then returned 
to a new heater room in which is 
located six direct fired heaters. Each 
heater has capacity to deliver 15,000 
cfm, the approximate capacity of 
each of the six dust collection sys- 
tems, and supplies heat at the rate 
of 750,000 to 1,000,000 Btu per hr 
(depending on the firing rate) to the 
air stream. 

Each heater is wired into the fan 
circuit of the respective collection 
system. Whether only one or all 
six systems are working, the same 
amount of dust laden air removed 
is replaced by clean warm air. The 
firing equipment is suitable for using 
either gas or oil for fuel and is ther- 
mostatically controlled. The end 
elevation arrangement is shown in 
Fig. 4, and a schematic view is shown 
in Fig. 5. 

It will be noted that the heater 
room was crowded in between the 
building and the cyclone dust col- 
lectors, and suspended over an exist- 
ing driveway the only available 
space. In order to discharge the 
warm air into an unobstructed area, 
it was necessary to invert the heaters. 
The air from the bag type filters is 
piped into the heater room, which 
acts as a plenum chamber. Each heat- 
er discharges into another plenum 
which is sealed off from the heater 
room. This discharge plenum serves 
as a distributing duct to the warm air 
outlets through the adjacent wall in- 
to the area where the heat and air 
balancing is required. 

Fire doors installed in the dis- 
charge plenum are held open by 
fusible links. In case of fire the 
links break, closing the doors. When 
the fire doors close they automati- 
cally trip a normally closed switch 
which breaks a relay circuit inter- 
locked with the firing controls on 
each heater, thus shutting down all 
the heaters automatically and simul- 
taneously. 

Back draft dampers in the heater 
room walls insure sufficient air for 
combustion and supply air to the 
main heater fans. 


FIG. 5—THE HEATERS were crowded between the building and the 
cyclone dust collectors and over an existing driveway, as this was the only 


available space. 
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Heaters were inverted to fit the job conditions 





orkmanship in Welding 


Industrial Piping 


Control of shrinkage and distortion when welding industrial piping 


systems, repair of welds, preheating and stress relief, other thermal 


treatment, distortion in heat treating, straightening of pipe assemblies 


and cleaning and finishing are discussed in this authoritative review 


PRECISE CALCULATIONS of shrinkage 
in welded pipe joints are impractical. 
In general, however, shrinkage values 
vary directly and principally with the 
thickness of the heaviest section be- 
ing welded and the heat input and, 


inversely, with the degree of restraint 


imposed by fixtures, if used. The 
theoretical aspects of the subject of 
shrinkage and consequent distortion, 
the control therof, and of the stresses 
set up in welded joints due to the 
thermal mechanical _re- 
straint are treated at length in chap- 


ter 43 of the Welding Handbook. 


action or 


Shrinkage and 
Distortion 
For practical purposes in pipe 

welding, the angular distortion in 

circumferential and in intersecting 
welds can be controlled, and its ex- 

tent reduced to a minimum by (1) 

proper application of the welding 

procedure, particularly with respect 
to uniformity of heating, (2) uni- 
form preheating of the parts prior to 
and during the welding operation 
and (3) the use of fixtures for hold- 
ing the parts in fixed relation to each 


other during welding. The first two 


The chapter on industrial piping of the 
new third edition of the American Weld 
ing Society's Welding Handbook—from 
which this material has been taken by spe 
cial permission—was prepared by a com 
mittee consisting of D. H. Corey, The De 
troit Edison Co., chairman; A. N. Kugler 
Air Reduction Sales Co.; J. D. Mattimore, 
Tube Turns, Inc.; J. Hall Taylor, Taylor 
Forge & Pipe Works; H. Weisberg, Pub- 
lic Service Electric and Gas Co.; and ¢ 
C. Zimmerman, Benjamin F. Shaw Co 


of these methods contemplate free 
movement of the parts and generally 
result in lower residual 
while with the third method, the op- 
Residual stresses can 


stresses, 


posite is true. 
be relieved to some extent by peen- 
ing or by thermal treatment. Dis- 
tortion can be corrected by the 
straightening operations hereinafter 
described. 

In fabricating headers or other 
assemblies containing various types 
of welded joints in close proximity 
to one another, the control of dis- 
tortion due to shrinkage is quite 
complicated and involves considera- 
tions of the layout and fitting of the 
assemblies, the sequence of welding, 
positioning of the welds, and the 
avoidance of heat concentrations, 
from the standpoint of not only their 
individual effect but also their rela- 
tive effects on the entire assembly. 
The expedients employed to control 
such distortion have already been 
mentioned but their effectiveness is 
difficult to estimate, and depends on 
the welder’s experience to a very 


great degree. 


Repair of Welds 

in Piping 

When a weld is to be repaired, the 
defect should first be removed by 
chipping, machining or by oxygen 
gouging or oxygen cutting, provided 
these processes are suitable for the 
metal. After removal of the defect, 
the surface upon which the repair 
weld is to be deposited should be so 
shaped and cleaned that a sound weld 


may be obtained. If preheating was 
required in making the original weld, 
it should be employed also in making 
the repair. Should there be general 
sweating of a weld, no attempt to re- 
pair it should be made. The entire 
weld should be removed and the joint 


rewelded. 


Preheating and 
Stress Relief 
Methods Employed 

may be accomplished by any one of 

The simplest, of 

It is recom- 


Preheating 


several methods. 
course, is torch heating. 
mended, however, that this method 
be used only for pipe which is of 
sufficiently small diameter to result 
in a reasonable degree of tempera- 
ture uniformity around the circum- 
ference and where the heat input due 
to welding is such that no supple- 
mentary heating is required to main- 
tain the desired temperature., Where 
supplementary heating is required, as 
is usually the case, it is usually ac- 
complished by electric heating ele- 
ments wrapped around the pipe ends 
or by fuel fired, muffle type furnaces 
designed to fit around the ends, leav- 
ing an open space at the joint for 
welding. In the case of electric heat- 
ing, the coils may be designed to heat 
by conduction and radiation or by 
induction. In the latter case, the 
heating current is usually switched 
off during actual welding, as the in- 
duced current in the pipe interferes 
with the welding. 

The most satisfactory method of 
stress relief is by heating in a fur- 
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nace, and this is done whenever prac- 
tical. However, this method is, in 
general, suitable only for shop 
welded subassemblies. Methods which 
have been used in the field for cir- 
cumferential butt welds are electric 
heating by induction with low fre- 
quency electric current (60 cycles or 
less), electric heating by conduction 
and radiation with coiled heating ele- 
ments wrapped around the joint and 
flame heating with metal or refrac- 
tory furnaces of the muffle type de- 
signed to fit around the joint. 

Temperature Control—The control 
of temperature in both preheating 
and stress relief operations is espe- 
cially important and frequently in- 
fluences selection of the equipment. 
If torch heating or muffle type, gas 
fired furnaces are used, control of 
temperature is generally accomplish- 
ed by manual regulation of the heat- 
ing apparatus, and the temperatures 
are checked by the use of portable 
pyrometers, or pyrometric cones. If 
electric heaters are used, control of 
temperature is accomplished by elec- 
trically operated pyrometers that 
automatically control the current flow 
to the heating units, and indicate the 
temperatures throughout the entire 
heating cycle. There are also avail- 
able, with some types of electric heat- 
ing equipment, electrically operated 
program control devices that can 
be set to automatically control the 
time-temperature cycle of a stress 
relieving operation within any de- 
sired limits of apparatus capacity. 

In preheating or stress relieving 
welds in any of the alloys that have 
air hardening tendencies, special pre- 
cautions should be taken to exclude 
as much as possible the circulation of 
air around the joint, both during 
heating and cooling periods. This 
can be done by positioning the work 
in a part of the shop where there is 
little draft and by closing up open 
ends of the parts being welded to pre- 
vent air circulation through the in- 
terior of the piping during the heat- 
ing period. During the cooling cycle 
the joint should be covered with a 
suitable insulating jacket immediate- 
ly after the welding is completed. 


Other Thermal 

Treatment 

It is frequently necessary to totally 
heat treat complete welded piping as- 
semblies not only for stress relief but 
also to restore the original structure 
of the metal or to attain other desir- 


able properties. This may involve 
annealing, normalizing or quenching 
treatments, depending on the alloy 
welded, and requires extensive fur- 
nace equipment for its application. 
Such furnaces are usually gas or oil 
fired, pyrometrically controlled and 
of such construction and proport’on 
as to allow the treatment of a numbe: 
of assemblies in one charge. 

It is beyond the scope here to de- 
scribe in detail these various heat 
treating procedures as applied to the 
various metals used in piping, except 
to state that the work requires the 
supervision of a competent metallur- 
gist, and rather extensive laboratory 
equipment for analysis of results. 


Distortion in 

Heat Treating 

The temperatures employed _ in 
stress relief and other heat treatment 
operations are often in a range where 
the properties of the metals to resist 
deformation are lowered to an ap- 
preciable extent. It is therefore nec- 
essary to properly 
welded joint during the stress reliev- 
ing operation in a manner that will 
reduce to a minimum the possibility 
of deflection in any direction. This 
can be readily accomplished in the 


support the 


shop by placing adjustable reller 
type supports under the parts being 
welded as near to the joint as possi- 
ble, allowing sufficient space for the 
placement of the heating apparatus 
over the joint. In field work, where 
the welds are made in position, chain 
falls or other suitable rigging secured 
to the building or other supporting 
structures can be used to accomplish 
the same purpose. 

If stress relief or heat treatment 
of a number of assemblies is done 
in a heat treating furnace, special 
care should be exercised in placing 
the assemblies to make sure that they 
are adequately and uniformly sup- 
ported in all directions, using tempo- 
rary structural bracing tack welded 
to the assemblies, if necessary. 


Straightening of 

Pipe Assemblies 

The welding of piping assemblies, 
due to the expansion and contraction 
of the metal, distorts the original set- 
up and alignment of parts to a varied 
extent, depending upon the metal 
welded, its size, shape and thickness. 
Much of the distortion can be con- 
trolled during welding. some of it 
stress relieving, 


corrected during 


Heating, Piping & Air Conditioning, February 1951 


when used, but in most cases it is 
found necessary to correct the effect 
of distortion independently. 

One method employed to correct 
misalignment is the controlled alter- 
nate heating and cooling of areas ad- 
jacent to the weld so that the conse- 
quent expansion and contraction of 
the metal will tend to draw the parts 
into proper alignment. The appli- 
cation of this method is limited to 
those materials upon which the effect 
of the alternate heating and cooling 
is not particularly detrimental to the 
properties or structure of the metal. 

To illustrate the elements of this 
method, assume that a length of rea- 
sonably straight pipe is clamped 
firmly at one end to a rigid table. If 
an area for a length of 6 in. or more 
is heated around the pipe adjacent to 
the clamping device to a red heat and 
then a stream of cold water suddenly 
applied to one side of the pipe, the 
sudden contraction will cause the free 
end of the pipe to deflect in the di- 
rection of the side of the pipe thus 
cooled. 

It is readily seen that the appli- 
cation of heat and of the cooling 
medium requires considerable skill 
and judgment, if satisfactory results 
are to be obtained. Such skill is 
only acquired through experience 
since there is no method that has as 
yet been devised by which the deflec- 
tion resulting from such heating and 
cooling can be precisely calculated. 

Another way 
alignment, which has wide appli- 
cation to assemblies that have been 
furnace annealed or normalized, is 


of correcting mis- 


to set up the assembly in a facing 
head with the normal axis of the 
piece in line with the center lines of 
the machine, and then machine the 
flanges or ends so that their faces 
are square with the normal axis of 


.the pipe and with each other, and 


meet the overall dimensional require- 
ments of the piece. 

The foregoing methods of squaring 
and aligning are of course applicable 
in cases where the assemblies after 
welding are distorted to a consider- 
able extent. Another method of cor- 
recting misalignment is by the grad- 
1al application of force, commonly 
known as cold pulling. This method 
has limited application, however, due 
to the possibility of setting up exces 
sive stress concentrations in an as- 
sembly, and should be employed only 
effect of such 
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WARM, DRY AIR for the underground conduits carrying electrical power cables, to protect the cable 
sheathing against corrosion due to moisture condensed from outdoor air, is provided by this heat pump 


and air circulating equipment 


Heat Pump Protects Underground 


Electric Cables Against Corrosion 


By Arthur J. Hess 
Hess, Greiner & Polland, Inc. 


Replacement of underground electric cables became an important item of mainte- 


nance expense after but a year of operation at an automobile plant. 


The trouble 


was caused by deterioration of the cable sheathing due to moisture condensed from 


outdoor air pulled into the relatively cool cableways. 


The problem has been solved 


by a 5 hp heat pump to provide warm, dry air forced into the cableway system 


A HEAT PUMP and dehumidifying 
unit was used to solve a troublesome 
and expensive problem at the Chev- 
rolet plant of General Motors in 
Southern California. 

The problem existed in the under- 
ground electrical power distribution 
system of the plant as a result of dis- 
integration of the sheathing of the 
electrical cables due to corrosive 
action of water distilled from rela- 
tively high dew point air coming into 
contact with the walls of the cable- 
way, which are at the same low 
temperature as the ground, The 
power distribution system consists 
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of lead sheathed cables pulled 
through multi-cell glazed tile sec- 
tional conduits buried in the ground 
under the building and running from 
a_ power inlet manhole to a number 
of key distribution manholes through- 
out the plant. From each manhole 
steel power conduits fan out to load 
centers located about 15 ft above the 
floor on the building columns, from 
which point the power is distributed 
overhead to various machines and 
equipment. 

The basic reason for the difficulty 
with corrosion of the cable sheaths 
was the circulation of outside air 


through the conduit system, such cir- 
culation being set up by the chimney 
effect of the conduits terminating in 
the load centers located at relatively 
high points on the columns. This 
chimney effect pulled in outside air 
through holes and other openings in 
the manhole covers. At certain times 
of the year, relatively high dew point 
air was pulled into the system and 
cooled below the dew point by the 
cool conduit surfaces. The result 
was a considerable volume of con- 
that corroded the cable 
sheathing. After but a year of oper- 
ation cable replacements began to 


densate 
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be a noticeable maintenance item 
and when this item reached several 
thousand dollars per month the 
owner decided to do something about 
it. 

1300 Cfm at 

7 In. Pressure 

Studies of the problem indicated 
the most practical solution to be 
that of maintaining the system under 
an artificial pressure produced by 
supplying warm, dry air in suffi- 
cient quantity and at a pressure to 
insure that all openings would ex- 
filtrate air. A high pressure fan 
produces an air flow of 1300 cfm at 
a pressure of 7 in. water gage and a 
5 hp heat pump dries the air by 
cooling entering air through an 
evaporator coil to a low dew point 
and reheating this air through the 
condenser coil. The unit designed 
to accomplish this is shown in the 
accompanying drawing. 

The system has been in operation 
for over a year, and since its installa- 
tion no conduits have been replaced 
and all manholes have been dry and 
easy to work in. 

The installation was made by the 
F. B. Gardner Co., Los Angeles. 


WELDING PIPING— 

[Concluded from page 97} 
stress concentrations would be negli- 
gible. 

The final step in the straightening 
operation is the checking of all parts 
and dimensions of the assembly with 
the requirements of the drawing from 
which the assembly was constructed. 
While this procedure is essentially a 
function of inspection, much addi- 
tional handling can be avoided if 
the work is done before the assembly 
is removed from the straightening 
table. This is especially the case on 
work that is subject to inspection by 
an outside agency, and is being pro- 
duced in sufficient volume to require 
a full-time inspection service. 


Cleaning and 

Finishing 

Cleaning of welded piping is of 
considerable importance. The extent 
of cleaning and the methods used are 
of course dependent upon the type of 
work involved, and may range from 
merely blowing out piping by com- 
pressed air or steam to pickling and 
passivating. 


For carbon steel piping where no 


backing rings are used, care should 
be taken in the welding procedure 
to avoid excessive formation of ici- 
cles or other projections of the weld 
metal into the interior of the pipe. 
Where it is possible such icicles 
should be removed with a chipping 
hammer or grinding wheel as the 
piece is being built, especially so if 
the roots of the welds become inac- 
cessible after the various connecting 
parts are assembled. 

Flange faces or machined, beveled 
ends, if adjacent to a weld and likely 
to be spattered during welding, 
should be coated with one of the 
several solutions available on the 
market for protecting such surfaces 
against the pelting effects of the spat- 
ter, and facilitating its removal. 

Unless piping is heavily scaled as 
a result of heat treating or other 
causes, it can be adequately cleaned 
inside with turbine cleaners which 
function in much the same manner 
as boiler tube cleaners. If such 
equipment is not available, rapping 
the outside of the piping and blowing 
it out with air or steam will suffice, 
although this method takes consider- 
able time and additional handling 
and is not always reliable. 

If the piping has been heavily 
scaled, it should be sand or shot 
blasted outside and inside. If sand 
blasting of the inside is not feasible, 
turbining may be employed to ad- 
vantage in some cases provided that 
special care is taken to make sure 
that the turbine heads are cutting to 
the base metal. 

The cleaning methods usually em- 
ployed on alloy steel piping are sim- 
ilar to those used for carbon steel 
piping. Frequently, however, the 
service for which alloy piping is used 
requires absolute cleanliness of the 
piping and the removal of all traces 
of scale or other foreign matter. In 
such cases, perhaps the only positive 
way of assuring cleanliness is by 
pickling the completed assemblies, 
either by immersion in pickling vats 
or by adaquate swabbing of the pip- 
ing with pickling solutions, followed 
in either case by passivating and 
then washing with water, depending 
on the requirements for the partic- 
ular metal. 

The solutions used for pickling or 
passivating vary with the metals 
treated, and the methods employed 
are dependent on available facilities 
and the practices of the manufactur- 
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er. Reference should be made to 
standard texts on the subject. 

Finishing of welded piping entails 
thorough inspection, the methods of 
which are treated in the Welding 
Handbook. In applying these meth- 
ods, insofar as they affect workman. 
ship, the following comments are of 
importance. 

Except for in-process inspection of 
welding, most shops arrange for in- 
spection and testing of the completed 
assembly to follow all other fabricat- 
ing operations and provide their fa- 
cilities accordingly. 

Non-destructive testing by radiog- 
raphy or magnetic powder methods 
usually follows postheat treatment op- 
erations if such are involved, and is 
done under controlled laboratory con- 
ditions. While some of the larger 
shops are fully equipped for X- ray 
examination, its application to pipe 
work is somewhat limited and it is 
believed that gamma ray examination 
is to be preferred due to the fact that 
it has more flexible application to 
piping, especially so in connection 
with field welded joints. 
hydrostatic 


Generally speaking, 


tests, as prescribed by codes and 


specifications, are applied to assem- 
blies that are fitted with flanged or 
screwed ends regardless of the ul- 
timate service pressure. If, however, 
the ends of the assemblies are pre- 
pared for field welding, they may be 
fitted with suitable gaskets and fric- 
tion clamps that will permit hydro- 
static testing up to 60 psi. Tests of 
this latter sort, however, are only 
advisable for work subject to low 
service pressure. 
Where the 
severe and full hydrostatic testing on 
assemblies fitted with welding ends is 
mandatory, it is necessary to weld 
temporary heads or caps on the con- 
necting ends of the assemblies so that 
the required test pressure can be 
safely applied. In such cases the 
welding ends of the assemblies are 
not finished to dimensions until after 
the testing has been completed. 


service pressure is 


Air testing is employed to a limited 
extent in general fabricating practice 
and usually only to satisfy the re- 
quirements of a particular specifica- 
tion. The larger fabricating shops 
necessarily have facilities for supply- 
ing compressed air for other plant 
services and can therefore usually ar- 
range to test with compressed air up 
to 100 psi. 





How Macy’s-Kansas City Was 






Completely Air Conditioned 


Macy’s, 1n Kansas City, is an out- 
standing example of a modern de- 
partment store which is entirely 
air conditioned. The project con- 
sisted of the construction of a new 
seven story building and the com- 
plete renovation of the adjacent six 
story building, which consisted of 
one structure erected in 1904 and 
another erected in 1914. The work 
was completed October 1949. 


The 1914 structure was erected on 
a fireproof steel frame designed to 
support five additional floors for a 
total of 11 stories, the ultimate 
scheme anticipating a building of 
this height. The total cube of the 
building is 6,300,000 cu ft, with 
137,300 sq ft of floor area (includ- 
ing outside walls.) 

In order to hold expenditures to 
a minimum and to maintain mechani- 
cal and electrical services for the 
existing building, wherever possible 
all mechanical and electrical risers. 
air conditioning units, toilet rooms. 
etc., were located outside of the 
existing building. 

A vacated alley, in which were 
buried steam, power, light and street 
railway underground cables, ran 
through the center of the site of the 
new building. These utilities were 
suspended over the excavation for 
the sub-basement and maintained in 
service until a concrete duct, in the 
form of a beam across the machinery 
space in the sub-basement, was con- 
structed and the utility lines re- 
located. 

During the course of the entire 
building operation, it was manda- 
tory that all normal department 
store activities in the existing build- 
ing be maintained. 


The existing building was sup- 
plied with d-c power and low pres- 
sure steam from the street main 
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By William L. Cassell 


Consulting Engineer 


Macy’s in Kansas City is an outstanding example of a com- 
pletely air conditioned modern department store. Comprising 


a new seven story building and a completely renovated six 


story existing structure, part of which was erected in 1904 


and part in 1914, it is cooled by three centrifugal compressors 


totalling 1335 tons of refrigeration. 


Windowless construe- 


tion results in worthwhile initial and operating cost savings. 


The new installation required the 
installation of a-c power supply 
throughout. Steam for the new 
building is obtained from the street 
main at | to 5 psi pressure. 
Since the new and remodeled por- 
tions are without windows, it was 
necessary to ventilate and air con- 
dition the entire building. The 
periphery stock arrangement used 
makes windows undesirable, with the 
exception of one small one for each 
floor on each facade to meet fire 


WINDOWLESS CONSTRUCTION 
reduces the air conditioning load by 
90 tons, the resulting initial saving 
in building cost being over $60,000 


and in annual operating cost some 
$2500 
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department access requirements. The 
absence of windows eliminates dust, 
dirt and air leakage, as well as the 
soiling and fading of merchandise 
stored near the exterior walls. 


Windowless Construction 
Cuts Conditioning Load 


As a result of the windowless con- 
struction, the air conditioning load 
is reduced 90 tons, and the equival- 
ent direct radiation load 3400 sy ft 
The resulting initial saving in build- 
ing cost was over $60,000 with an 
annual operating saving of some 
$2500. 

The sub-basement machinery rooms 
and the kitchen for the tea room 
are provided with supply and ex- 
haust ventilation. The balance of 
the building is equipped with a sum- 
mer-winter air conditioning system. 

Refrigeration is furnished by three 
100 hp electrically driven centrifugal 
compressors situated in the sub- 
basement. Each has a capacity of 
145 tons based on cooling 1110 gpm 
of water from 53.65 F to 44 F, or a 
total capacity of 1335 tons. The 
design was based on an outside con- 
dition of 78 F wet bulb and 100 F 
dry bulb and an inside condition of 
80 F dry bulb and 50 percent relative 
humidity. Space is provided for 
additional refrigeration equipment 
when future additions are made. 

Condenser water is cooled with a 
two cell, counterflow, induced draft 
cooling tower built of redwood with 
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THREE 400 HP CENTRIFUGAL compressors—with space for additional future refrigeration equipment—fur- 
nish chilled water which is circulated through two main risers to the various floors 


an asbestos cement board outer 
casing, located on the roof. The 
tower has a capacity of 4005 gpm, 
94.7 F to 85 F with a 78 F wet 
bulb. 

Chilled water is circulated through 
the water coolers and then through 
two main risers to the various built- 
up fan and coil units or factory-built 
air units situated on each floor. 


Two Fan and Coil Units 
On Each Floor 


Each main floor is equipped with 
two built-up, pull-through fan and 
coil air conditioning units. Each 
consists of one double width, double 
inlet fan with adjustable inlet vanes 
on the fan inlets; a bank of six row 
copper cooling coils set on steel 
supports with insulated drip pans; 
two sets of face and bypass dampers 
for zone control purposes; a bank 
of high velocity 2 in. thick washable 
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air filters; outdoor air and return 
air dampers; and an insulated steel 
fan housing. 
Each air supply unit supplies one- 
half of each floor through galvanized 
above the suspended 
Air is supplied to the air 


ducts run 
ceilings. 
conditioned spaces through rectangu- 
lar ceiling outlets. In large open 
areas, one air outlet per bay is pro- 
vided; in smaller areas, the outlets 
are spaced to meet the requirements 
of the space served. The air supply 
on typical floors averages 1.2 cfm 
of air per sq ft of space served. The 
inlet vanes on the fan inlets are 
used to reduce the amount of air 
circulated in cold weather. 

Air is returned through the sus- 
pended ceiling to the air mixing 
chamber adjacent to the air unit or 
is exhausted to the outside through 
the exhaust system, as desired. 

Since typical floor areas are rel- 
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atively large (over 45,000 sq ft per 
floor), it is desirable to have at 
least four separate zones of control 
on each floor. The population varies 
different 
The zon- 


effectively 


widely during sales at 
points on the same floor. 
ing was accomplished 
and at minimum cost by the use of 
a double width, double inlet fan; 
split face and bypass dampers; and 
splitting the discharge duct at the 
fan discharge. Little mixing in the 
air temperature between zones occurs 
in the air passing through the double 
inlet fan. It has been found that 
with a normal load the air tempera- 
ture leaving the fan is approximately 
the same for each zone. Under ex- 
treme load conditions, the air leav- 
ing temperature required to main- 
tain constant temperature on the 
same floor may vary 5 F between 
zones from the same fan. 
Factory-built air supply units 
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EACH MAIN FLOOR is equipped with two built-up air conditioning units supplying one-half of the floor 


through ducts run above the suspended ceiling. 


were installed to supply smaller 
areas, such as the beauty shop, lunch 
room, alteration department and the 
executive offices. 

The lighting load in the store was 
figured at 5 watts per sq ft of floor 
area. This load 
load — necessitates that all air sup- 
plied to the store be exhausted in 
mild weather. A large percentage 
of the air supplied in extreme 
weather is exhausted so that the re- 


- plus the occupancy 


frigeration equipment need not op- 
erate when the outside temperature 
is below 60 F. 

Air is exhausted from each floor 
through four exhaust air shafts situ- 
ated around the outside walls. Each 
shaft is connected to a fan equipped 
with inlet 
being remotely controlled from the 


vanes, the inlet vanes 
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engineer's office. The four fans, 
together with the toilet and other 
exhaust systems, are capable of ex- 
hausting 100 percent of the outside 
air supply when required. 


Fire Exhaust Fan 

System for Escalators 

The store is equipped with escala- 
tors from the basement to the fifth 
floor. Since in order to meet 
city code requirements the escala- 
tors could not be enclosed, it was 
necessary to install a special out- 


door air supply and exhaust system. 
This system operates automatically 
in case of a fire on any of the 


floors served by the escalators and 
will cut off all other ventilating fans 
throughout the building. 

One of the above-mentioned main 


Air supply averages 1.2 cfm per sq ft of space 


exhaust fan and shaft systems lo- 
cated adjacent to the escalators was 
selected to be used as the fire ex- 
haust fan system. This fan and 
shaft are equipped with pneumatic 
automatic temperature control de- 
vices to take over operation of the 
entire air conditioning and ventilat- 
ing systems in case of a fire. 
Automatically controlled fire damp- 
ers are located in the fire exhaust 
shaft adjacent to the escalator shaft 
on each floor. An outdoor air sup- 
ply shaft equipped with automatic 
dampers extends from the fifth floor 
to the roof. In case of fire, a pneu- 
matic temperature actuated device 
situated at the ceiling on each floor 
adjacent to the escalator shaft will 
actuate the automatic equipment. 
When a predetermined temperature 
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is reached, this device will turn in 
the fire alarm, stop all other fans in 
the building, start the fire exhaust 
fan, close all exhaust dampers in 
the fire exhaust shaft except the 
damper on the floor where the fire 
is located, and open the outdoor air 
damper at the top of the escalator 
shaft. The fire exhaust fan has ca- 
pacity to exhaust air from any one 
floor in a quantity sufficient to pro- 
duce a downdraft in the escalator 
shaft of over 300 fpm, as required 
by the city. 

Tests made by various fire pre- 
vention agencies indicate that if a 
downdraft of over 300 fpm is created 
in a shaft during a fire on a lower 
floor of a building, the loss of life 
on an upper floor caused by over- 
heated or toxic air rising in the shaft 
is reduced to a minimum. 


Master Control Switch 

in Engineer’s Office 

The pneumatic temperature con- 
trol system has a master control 
switch situated in the engineer's 
office which has three positions 
winter, intermediate and summer. 
The winter and summer positions are 
normal. The intermediate position 
transfers control of the outdoor air 
and return air dampers directly to 
The intermediate 
outside 


room thermostats. 
position is for use with 
temperatures between 40 and 60 F, 
and has proved very effective in 
maintaining proper room tempera- 
ture without the use of steam or 
refrigeration during intermediate 
seasons. 

Show windows are equipped with 


separate exhaust systems in order 


to maintain proper temperatures, 
since each window has over a 10 
kw lighting load. Show window ex- 
haust fans are automatically con- 
trolled by thermostats. 

The entire store has a flexible 
ceiling consisting of a grid system 
composed of standard %4 in. and 
14% in. furring channels’ which 
carry the acoustical tile. The chan- 
nels form a grid 2 ft by 4 ft on 
which are clipped the 1 ft by 2 ft 
tile panels. The air outlets and 
lighting fixtures fit into the grid 
openings and provide a basic design 
for installation of air outlets and 
lighting fixtures throughout the 
entire store. If, in the future, addi- 
tional air outlets or lights are re- 
quired or if changes in the fixture 


AIR OUTLETS AND LIGHTING fixtures fit into the ceiling grid openings. 
If additional outlets or lights are required, or if there are changes in the fix- 


ture layouts, they can be handled at minimum cost 


layouts are made, the air distribu- 
tion and lighting can be handled at 
minimum cost. 


Heating and Ventilating 

the Store 

Heating and ventilating are ac- 
complished by the use of the same 
coils, piping, fan and duct system 
as used for air conditioning. Hot 
water is obtained from steam con- 
verters in the sub-basement and cir- 
culated with hot water pumps with a 
capacity of approximately one-fourth 
the chilled water pumps. The water 
coolers are arranged with valves so 
they can be cut out of the circuit 
when heating is required. 

Steam booster coils are provided 
in air ducts supplying spaces ad- 
jacent to the outside walls and are 
controlled with thermostats on auto- 
matic control valves. 

Each main entrance is supplied 
with heat from a separate air supply 
unit with a steam coil. The air is 
introduced through side walls near 
the floor and blown across the door 
opening, Air is returned to the air 
unit through return grilles adjacent 
to the entrances served. Each re- 
volving door is supplied with warm 
air through a ceiling outlet on the 
inlet side of the door. Air units are 
equipped with washable 2 in. thick 
The coils and fan motors 
from 


air filters. 
are automatically controlled 
thermostats situated near the en- 
trance doors. 

A two pipe, low pressure, vacuum 
steam system supplies steam to mis- 
cellaneous radiators situated in stair- 
ways and private offices with large 
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glass areas, to unit heaters over 
dock areas, entrance unit heaters and 
booster coils in air ducts. The con- 
densate from the heating system is 
run through an economizer before 
being discharged to the condensate 
meter. The economizer unit is con- 
nected to the city water supply serv- 
ing the domestic water heaters. 
High pressure (80 psi) steam is 
from a gas fired scotch 
30 hp boiler in the sub- 
basement. Steam from this boiler 
supplies the kitchen and the steatn 
presses in the alteration department. 
Domestic hot water is supplied 
from three low pressure steam stor- 


obtained 
marine 


age type water heaters situated in 
the sub-basement. One heater sup- 
plies the kitchen with 180 F water; 
one supplies 135 F domestic hot 
water for the building; and one is 
a standby piped to serve either water 
system. 

Power is obtained from the power 
company’s network 120/208 volt, 
three phase system supplied through 
four 3000 amp entrance busses. Two 
power entrances are provided for 
each side of the building. All fans 
are controlled from the remote pilot 
light control board located in the 
sub-basement adjacent to the engi- 
neer’s office. 

The corporate engineer for Macy’s 
was J. Buckley Bryan, New York; 
the architects were Kivett & Myers; 
and the author was the mechanical 
engineer. The heating and air con- 
ditioning contractor was the U. S. 
Engineering Co., and the Gieske 
Sheet Metal Co. was the sheet metal 
contractor. 





VELOCITY -V 


FIG. 1—For flow of air in this (or any) duct, a pressure difference must be maintained 


between cross sections “1” and “2” 


Facts on Flow 


in Duets 


Although there are various well-recognized methods of designing 


ducts which are used in everyday work, it’s important to have a 


speaking acquaintance with some of the fundamentals of fluid 


flow, says William Huebner, of the Anemostat Corp. of America 


PROPER DESIGN of duct work is a 
most important ventilating and air 
conditioning problem. A _ decisive 
factor is a satisfactory estimate of 
the flow resistance of the system. 

There are several recognized meth- 
ods of designing ducts and it is not 
difficult to apply one of them. The 
practiced designer usually relies more 
upon his experience with these 
methods than upon the basic theory 
of air flow. It is important, however, 
to have at least a speaking acquaint- 
ance with the fundamentals of fluid 
flow. 

Let us first consider the flow of air 
in a straight duct of constant cross 
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section, as shown in Fig. 1. In order 
to cause a steady flow of air in the 
duct, a certain pressure difference 
must be maintained between the ref- 
erence cross section “1” and “2” 
This pressure difference is necessary 
to overcome the frictional losses in 
the duct between sections “1” and 
“2”. These frictional losses are pro- 
duced partly by the viscous forces 
or skin friction and partly by the 
dissipation of energy in turbulence 
and eddies. 

Research has shown the fluid flow 
in a duct is viscous, streamline or 
laminar as long as the velocity is 
low. In this case, the particles fol- 


paths free from 
eddies or swirls. With high veloci- 
ties. the streamline character of the 
flow changes. Eddies form and the 
paths of the fluid filaments are sin- 
uous and swirling. This type of flow 
is called turbulent. For medium 
velocities, the flow may be either 
laminar or turbulent. It should be 
kept in mind that the turbulence dis- 
cussed here is microscopic and that 
it exists independent of the design 
or workmanship of the duct. If a 
certain critical velocity is reached, 
the flow becomes turbulent, whatever 
the material of the duct or degree 


low predictable 


of smoothness. 


A demonstration model is sketched 
in Fig. 2. A glass tube with a 
rounded inlet leads from a large tank 
and terminates in a valve which con- 
trols the rate of flow. At the inlet 
is a small jet permitting the introduc- 
tion of a fine stream of dye. The 
tank is filled with water and allowed 
to stand for several hours. Then 
the valve is opened slightly, which 
causes a colored filament of dye to 
extend the full length of the tube so 
steadily that it scarcely seems to be in 
motion. At higher velocities the 
filament begins to waver until a speed 
is reached at which eddies begin to 
form at the outlet end. Finally, the 
dye rapidly diffuses over entire area 
of the tube. 

The velocity at which the eddies 
form is called the upper critical ve- 
locity. It has been found that this 
velocity is rather indeterminate. The 
velocity at which eddies cease when 
the velocity of turbulent flow is re- 
duced slowly is called the lower criti- 
cal velocity. This velocity is usually 
taken as the true critical velocity. 

The pressure loss in a straight duct 
of circular cross section is commonly 
expressed by the formula 

h=f (L/D)(V*/2g) 
where / is head loss due te friction, 
ft of the fluid flowing; L is the duct 
length: ft: D is duct diameter, ft; } 
is fluid velocity, ft per sec; g is ac- 
celeration due to gravity; f is fric- 
tion factor, dimensionless. For stand- 
ard air, the formula above changes to 

h =f (L/D) (V/4005)? 

The friction factor f is a function 
of two dimensionless groups, the 
Reynolds number (R) and the rela- 
tive roughness of the duct. For very 
low Reynolds numbers—below 2000 
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the flow is viscous and / depends 
only on R. For high Reynolds num- 
bers, { becomes independent of R 
and depends only on relative rough- 
ness. For the flow of air in air con- 
ditioning work, the value of the 
Reynolds number is commonly be- 
tween (10)* and (10)° and the flow 
is almost always in the intermediate 
transition region between laminar 
and completely turbulent flow. 


The Reynolds number is of the 
utmost importance as common basis 
for comparison of flow data. Ex- 
perimental friction factors (/) have 
been plotted against values of R and 
these /-R charts have been used to 
compute air friction charts which 
simplify the problem of estimating 
the resistance in straight and round 
ducts. 


Estimating the 
Friction Loss 


Friction loss in round 
ducts can be easily estimated by us- 
ing such charts. The friction factors 
for rectangular ducts may vary great- 
ly from those of round ducts. A 
shallow rectangular duct offers more 
resistance to the air than does a 
square or round duct when each has 
the same cross sectional area. In 
general, the largest area for the least 
perimeter of duct gives the least 
frictional drop. Different cross sec- 
tions can be compared with the help 
of the hydraulic radius, which is the 
cross sectional area divided by the 


straight 


perimeter. 


The hydraulic radius of a rec- 
tangular duct with the sides a and 
6 (in ft) is 

m (ab)/2(a + o) 

The equivalent diameter of a circu- 
lar duct with the same friction loss, 
when the velocity in the two ducts 
is the same, is 

m area/ perimeter 
(rD’/4) + xD = D/4 
D = 4m = 2ab/(a + b) 

In air conditioning work, it is 
necessary to compare the diameter 
of a circular duct with the same fric- 
tion loss as a rectangular duct, when 
the volume flow rate is the same in 
both ducts. The diameter of the 
duct can be found by equating the 
fundamental expressions for loss in 
the two types of duct. Using suitable 
friction factors, this formula was de- 
veloped and is used by the American 


FIG. 2—In this demonstration model, the color band begins to waver at higher 


velocities, eddies next form at the outlet, and finally the dye diffuses over the entire 


tube area 


FIG. 3—Abrupt contraction of a duct 
causes a drop in static head due to an in- 
crease in velocity head and to resulting 
turbulence 


Society of Heating and Ventilating 
Engineers 


°f fab) 


(a+b)* 

Based on this equation, which is 
awkward to solve, suitable tables have 
been developed from which sizes of 
rectangular ducts equivalent to round 
ducts can be found. 

The preceding discussion has been 
developed entirely around the fric- 
tional loss caused by straight duct 
runs. Losses through fittings, bends, 
elbows and transformations must in 
general be obtained from experimen- 
tal data and are usually stated as 


D=1.30 


equivalent in loss to a certain length 
(in diameters) of straight duct run. 
It seems valuable, however, to survey 
the losses in certain duct system ele- 
ments, using an elementary approach. 

The fundamental energy equation 
for steady flow in a horizontal duct 
can be written: 


pi + (V2/2g) = pr + (V2/2g) +H 
where H 


loss of head. 
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FIG. 4—Abrupt enlargement of a duct 
causes a loss in head due to the impact 
of the fast moving air against the slow 
moving air 


It states that the mechanical energy 
at a given point must be equal to 
the mechanical energy at another 
point plus any dissipation of me- 
chanical energy to internal energy 
(loss of head). At both points the 
mechanical energy consists of the 
static head or static pressure p and 
the velocity head or velocity pressure 
V*/2g. The sum of static pressure 
and velocity pressure is the total 
head or total pressure. It should be 
noted that the above energy equation 
is only valid if no work is done by 
or upon the air between reference 
sections “1” and “2” and if there is 
no heat transfer to and from the air. 

For standard air, the energy equa- 
tion changes to 


ps + (V:/4005)* = p, + (V2/4005)* + H 

In this equation, p is a measure 
of the potential 
(V/4005)* is a measure of the kinet- 


ic energy or energy of motion. Both 


energy and 


are mutually interconvertible; that is 
to say, static pressure may be trans- 
formed into velocity pressure and 
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FIG. 5—When the cross section area of 
a duct is gradually increased, the total 
included angle should be about 7 deg for 
circular ducts and for rectangular four- 
sided expansion 


vice versa. Such transformations are 
always accompanied by a loss of total 
head. 

Abrupt contraction of a _ duct 
causes a drop in static head due to 
an increase in velocity head and to 
With no friction (loss 
0), the last equation 


turbulence. 
of head 
above changes to 


pi + (V,/4005)? = ps + (V2/4005)* 


pi — p: = (V2 — V*) /4005° 


There is a fluid friction, however, 
which causes a loss in total head that 
depends on the ratio of the areas of 
the two cross sections. For a round 
duct changing in area from A, to A, 
(Fig. 3), the loss in total head can 
be expressed as 
H = k(V./4005)? 

The factor k is called the coefficient 
of loss (or discharge) and has values 
as follows: 


0.1 0.2 0.3 0.4 0.5 
048 046 042 037 0.32 


0.6 0.7 0.8 0.9 1.0 
0.26 0.2 0.14 007 0 


Abrupt enlargement of a duct (Fig. 
1) causes a loss in head due to the 
impact of the fast moving air against 
the slow moving air. The following 
equation has been developed and 
verified by actual test: 


H = (1 — A:/A:z)*(V;/4005 )* 
[(V; — V2) /4005)? 


CENTER-LINE RADIUS IN PER CENT OF PIPE DIAMETER OR WIDTH 


FIG. 6—Number of diameters or widths of duct having frictional resistance equivalent 
to pressure drop in elbows. Curve A should be used when there is doubt as to quality 


of duct construction 


If the cross section area of a duct 
is gradually increased, the loss of 
head will be smaller than in the 
equation above. In this case, the de- 
crease of velocity is accompanied by 
a conversion of velocity head into 
static pressure head. The conversion 
(or regain) is not complete, and the 
loss of total head depends upon the 
slope of the sides of the duct. For 
circular ducts, and approximately 
for rectangular ducts, the loss of 
head due to gradual enlargement can 
be expressed as 


H = K(1 — A,/A:)?(V/4005)? 
K{(V, — V:) /4005}° 


The coefficient of loss K depends 
upon the included angle. For circu- 
lar ducts, the coefficient is as follows: 
Total included 7 20 30 


angle, deg 
Coefficient 0.15 0.20 040 0.65 


Total included 40 50 60 

angle, deg 
Coefficient 0.80 0.92 1.0 

For minimum total loss of head, 
the total included angle should be 
about 7 deg for circular ducts and 
for rectangular four-sided expansion. 
For expansion on two sides only of 
a rectangular duct, the optimum in- 
cluded angle is about 10 deg. 

In Fig. 5 K is plotted against the 
included angle. The graph shows, 
that no regain of static pressure oc- 
curs when the included angle reaches 
60 deg. The loss of head is then the 
same as for an abrupt enlargement. 


The above formula applies only 
approximately for rectangular ducts 
because the loss varies also with the 
area ratio. 

The loss of head in elbows is usu- 
ally expressed as equal to a number 
of diameters of round duct, or a num- 
ber of widths of rectangular duct or 
equivalent length of duct. The curves 
in Fig. 6 give the number of diam- 
eters or widths of duct which have a 
frictional resistance equivalent to the 
pressure drop in the elbows. Curves 
B and C are based on tests of round 
and square elbows of ordinary good 
sheet metal construction. Values ob- 
tained from Curve A should be used 
when there is any doubt as to the 
quality of duct construction. 


RESEARCH CLOSE TO 
OUR LIVES AND FORTUNES 


SCIENTIFIC RESEARCH is tied more 
tightly than ever before to the lives 
and fortunes of the general public, 
not only because of such military 
developments as the atomic bomb but 
because of the steadily increasing 
flow of new ideas and products from 
the nation’s laboratories, said Charles 
E. Wilson, president of the General 
Electric Co., at ceremonies in Sche- 
nectady, N. Y., dedicating the new 
quarters of the company’s research 
laboratory. 
* >. * * 7 


For the latest information on new and 
improved products, read the Equipment 
Developments columns in Heating, Piping 
& Air Conditioning each month. 
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of Making 


PIPING FLEMIBILITY 


By Theodore E. Bridge 


Many ways of analyzing the flexibility of piping systems have been 


developed, and there has been a great amount of material on the 


subject of piping flexibility published. 


The numerous methods avail- 


able are confusing unless one has made a thorough study of all of 


them over a period of years; in fact, one piping designer has sug- 


gested to the editor that some authority should “standardize” one 


method and “require all engineers to use it.” 


.... In order to as- 


sist those who must analyze piping flexibility in order to design and 


install piping systems, HPAC has published a number of articles in 


which the advocates of the various methods have described their re- 


spective merits, each author using his method to work out the same 


typical problems in order that the reader may judge for himself the 


suitability of the different calculation procedures in his own piping 


work. This month, Mr. Bridge solves these problems by the method 


which he has described in his recent articles in our pages. 


SOME TIME AGO, an invitation was 
presented in Heating, Piping & Air 
Conditioning to the various writers 
on piping flexibility to solve two 
typical problems. In response to this 
invitation, in the June 1946 HPAC, 
a number of articles have been pub- 
lished on various methods of making 
piping flexibility analyses. It seems 
logical, therefore, to solve these same 
two problems by the method ad- 
vanced by the author in the articles 
in the October 1950—January 1951 
issues, inclusive. It is hoped that 
the simplicity of the method will be 
apparent from a study of the solu- 
tions presented. The error made as 
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a result of the simplifications em- 
ployed will also be apparent by com- 
parison with the answers obtained 
some of the refined 


from more 


methods. 


Solving the 

Single Plane Problem 

The moment area M for the single 
plane problem is calculated in Fig. 
A, shown here. If it is desired to 
calculate the force on the basis of 
a square corner assumption, the mo- 
ment area obtained for the straight 
pipe may be used in equation 23 
[page 97, November issue] as fol- 


Z” cs CET 1728 


lows: F 


. February 1951 


Ana lyses 


M =6.23 x 0.992 x 25 x 244.8/1.728 
x 5.815 = 3750 bb. 

If it is desired to refine the cal- 
culation further to allow for flat- 
tening effect at the elbows, a value 
for Lb 7, the equivalent length of 
each elbow, is obtained from Fig. 
12 [page 94, December 
This multiplied by the sum of the 
from the thrust axis 
Ye*) will give the 


issue |. 


distances 
squared (Yc? + 
moment area of the elbows. This 
is added to the moment area of the 
straight pipe and substituted into 
equation 23 to calculate the force 
F as was done in Fig A. (f=2710 
lb). 

The above force may be resolved 
into components in the X and } 
directions if desired for comparison 
with the results obtained from other 
methods. Fx 2710 cos 22° 


Mr. Bridge acquired a wide experience 
in the design of power and process piping 
during 15 years with E. I. du Pont de 
Nemours & Co., and has also had experi 
ence in the field of very high pressures 
At the time he prepared this article, he 
was a mechanical engineer with the Uni- 
versity of Chicago in connection with a 
project under construction for the Argonne 
National Laboratory; he is now associated 
with Tube Turns, Inc. He has taught sev- 
eral other engineers to use the method de- 
scribed here in figuring flexibility of piping 
systems, and they have found it as useful 
as has he. Theory of the method was re 
viewed in the October, November and 
December issues of HPAC, and the pro- 
cedure to follow in solving problems was 
given—with examples—last month 
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2500 Ib. Fy 
1020 Ib. 

The above values are about 5 per- 
cent lower than those obtained from 
some of the more accurate methods 
In this solu 


2710 sin 22 


previously published. 
tion, the thrust axis was: located en- 
tirely by eye in accordance with the 
instructions given in preceding in- 
stallments of the present author's 
articles. 

The stress S is calculated from 
equation 16 [page 94, November is- 
sue]: S Oo? F220 /.9, Vous 
is 13.2 at point e on Fig. A: S 
6 x 2710 x 13.2 x 10.75 / 244.8 
9400 psi. The above stress should 
be multiplied by 8 to allow for stress 
concentration in the elbow: S 
9400 x 1.76 16,500 psi. 

The bending moment calculated at 
elbow point e is: 12 Ye F = 12x 
13.2 x 2710 430,000 in.-lb, which 
is about 2 percent lower than the 
moment obtained from some of the 
more accurate methods. 


Solution of the 
Three Plane Problem 


The three plane problem is solved 
in Fig. B. In this problem, the 
radius of the pipe bends is large 
in relation to the dimensions of the 
system, and it is necessary to ap- 
proximate the bend with a chord at 
45 deg having approximately the 
same length as the bend. The mo- 
ment area for the straight pipe is 
figured as in the other examples. 

The force may be calculated from 
equation 23, as before, using only 
the moment area of the straight pipe 
to obtain an answer based on a 
square corner assumption: F 
Z” cosC EI / 1728 M 1.2 x 0.98 
x 24 x 33.14 / 1.728 x 0.1804 
3000 Ib. 

This force may be resolved into 
components for comparison with 
other solutions approximately as fol- 
lows: Fz = 2000; Fx = 2010; and 
Fy = 890. 

The above values are about 15 
percent higher than similar values 
obtained from the 
methods of calculating piping flexi- 
bility. 


more refined 


Correcting for 

Flattening Effect 

The three plane problem may also 
be corrected for flattening effect if 
desired. This correction becomes 
quite involved due to the fact that 
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Fig. A— One-plane problem 


aS me — 24.5 -~ 


g) a Thrust 











Temperature Range, 


y* 





/728 


4.2 74 
2 


/2 /728 13.2 /900 
43.2 2300 14.3 2490 
13.2 2300 35 6/00 


9.3 820 24.5 2/60 

3\/7444 

Straight Pipe, 1= 58/5 

2 Elbows, M=l,(¥i+¥2) = 
7(12°+13.29) = 7/44 +175) = 


g . 820 


2220 


f£guation 23, 





Tota/ = 8035 


60F to 725F 


" 


D'=/075, t=0593, D=/0.16 
I=244.8, E=25,000,000 
Z2”=/06 X00588 = 6.23 


From Fig. 12, £,=7 
4tR  AXOS93X/5 
A= a = ————= 0.345 

yy) /03.2 
24d 
w= =. o2id 
11.44 
0667 
B <= V0.332h* + 0.278 


= 1.76 





F=ZcosC E1726! 
= 6.23. x 0.992 X 25. X 244,8/1.728 X 8.035 
= 27/0 /b 


— 





only partial credit may be taken for 
flattening effect at bends which are 
not in pure bending. An exami- 
nation of Fig. B shows that the bend 
at corner cde is almost in pure bend- 
ing. It will be seen from the plan 
that the edge view of this bend lines 
up at a very slight angle with the 
thrust axis. This is proof that the 
bend is subjected to very little twist- 
ing, therefore full credit may be 
taken for flattening at this bend: 
Wb Lb Ye? 5.09 x 11.6 
59 ft*. 

A similar analysis will show that 
the bend at corner fgh is tilted out 
of the plane containing the thrust 
axis at an angle of about 45 deg. 
In looking at the plan view, it will 
be remembered that the thrust axis 
is tilted upward at an angle of about 
45 deg. This means that it is per- 
missible to take only about 70 per- 
cent of the length Lb as the effective 


length of the bend. (70 percent is 
approximately the cosine of 45 deg.) 
The moment area for this bend will 
be: Mb = 0.7Lb Yg° 0.70 x 5.09 
x 36 12.8 ft®. 

The moment area for both of the 
above pipe bends will be the total 
of these two values: Mb = 59 
12.8 71.8 ft®. This is added, in 
Fig. B, to the moment area of the 
straight pipe, and the force F 
2150 calculated. This force may be 
resolved into components as before 
if desired for comparison with simi- 
lar values obtained from other meth- 
ods: Fz 1440; Fx 1445; and 
Fy 640 lb. These values are 
about 18 percent low when compared 
to more accurate methods. 

The above comparison makes one 
question the wisdom of correcting 
this short-cut method for flattening 
effect when solving three plane prob- 


lems. The correction is somewhat 
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‘ig. B—Three-plare problem 


CosC=cosCpX cosle Pre 
=Q9B2K0998 4 “C2, 
=298 ey 


T=850F 
* 
D= 2288" 00 
I = 33./4 in* 
E= 24,000,000 
wt 


Z =/6.5X12X Q00608 = /.2 


R=36.3, t=0.24l, D=7.0487 
+R O24/K 36.3 


ne 5D On 


FL 
‘ 








13, Ly =O/4K 36.3 = £09 
From Equation 23, 
F =ZtosCEl//728/1 
=/2X0.98 X24 X 8314/1, 72BX 0.2522 
= 2/50 lb 


7rve Dist. 
trom 
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indirect; and, as is evidenced in this 
problem, unsafe answers can be ob- 
tained. 

It is, perhaps, fortunate that such 
an answer was obtained for this 
problem. The author does not claim 
high accuracy for this method. The 
flattening effect correction was ap- 
plied to this problem to show how 
it could be done if desired. For 
large diameter, thin wall pipe, this 
correction might become very large. 
It is not uncommon, in such prob- 
lems, to find the moment area from 
flattening effect greater than the mo- 
ment area in all of the straight pipe 
put together. For the usual three 
plane problem, however, the author 
does not recommend that a flattening 
effect correction be applied. 

The proposed short-cut method, 
though inexact, has many applica- 
tions in everyday engineering prac- 
tice. It is frequently cheaper to de- 
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sign a system that is more flexible, 
than it is to calculate accurately the 
flexibility. In any case, the short- 
cut method may be used to point 
out borderline cases which may re- 
quire further study by one of the 
more exact methods of analyzing 
piping flexibility. 


Symbols Used 
in This Article 
is the angle between the thrust 
axis and a line joining the an- 
chors. 

Cp is the angle C projected into the 
plan view. 

Ce is the angle C projected into the 


elevation view. 


Dis the mean diameter of the pipe, 


in. 
D” is 


pipe, in. 


the outside diameter of the 
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dL is the length of a very short ele- 
ment of pipe, ft. 

e is the coefficient of expansion of 
the material of which the pipe is 
made, 

Eis the modulus of elasticity of the 
material in the pipe, psi. 

F is the force applied to the rigid 
arm to simulate the effect of an- 
choring the pipe. 


1tR/D 


of inertia 


h is a constant 

/ is the 
pipe cross-section, in.* 

K is a constant (1 
(10 12h?) 

L* is the length of straight pipe 
between two reference points, ft. 


moment of the 


12h?), 


Lb is the net equivalent length of a 
pipe bend, ft. 

V is the moment area, ft®.M 
dL 

Mb is the moment area added by 
flattening effect at a pipe bend, 
ft®. It is the net increase in mo- 


sy 


ment area over that already in- ; 

cluded in a square corner as- 
sumption. 

R_ is the radius of the centerline of 
a pipe bend, in. 

S is the maximum bending stress in 
the pipe caused by thermal ex- 
pansion. 

T is the difference between the op- 
erating temperature and the tem- 
perature at which the pipe is in- 
stalled, deg Fahr. 
is the wall thickness of the pipe, 
in. 

Y is the perpendicular 
from the element of pipe dL to 
the thrust axis, ft. 

Y* is the arithmetic difference be- 
tween two successive values of Y. 


distance 


It is always taken as plus. 

(Y*)* is the difference between the 
cubes of successive values of Y. 
Note that it is not the cube of the 
difference. 

Z is the deflection of the rigid arm 
parallel to thrust axis, in. 

Z’ is the deflection of the rigid arm 
measured perpendicular to the 
thrust axis, in. 

Z” is the vector sum of Z and Z’, in. 
af eT L”. The product (12 
eT) is given as data in Figs. A 
and B. 

8 is a stress multiplier to correct for 
the concentration of stress which 
occurs when a pipe bend flattens. 
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of the Month 


ARE CEILING PANELS O.K. IN SEVERE CLIMATE? 


IN A QUESTION published in these 
pages some months ago, “R.P.,” a 
consulting mechanical engineer, asked 
about the advisability of installing 
ceiling type radiant panels without 
providing a floor panel where the 
buildings are situated on a compacted 
sand fill using a 4 in. concrete slab 
as the floor, and where the climate is 
severe. 

From the heat loss 
standpoint, he said, under certain 
conditions sufficient panels can be 
provided in the ceilings without 
going to auxiliary panels in the walls 
or floor. 

However, the question comes to 
mind that trouble may develop along 
the outside walls of installations of 
this nature where conditions would 
extreme weather that 


calculation 


be such in 
moisture and frosting would occur 
under extreme conditions of minus 
30 F even though a strip of 1 in. 
rigid insulation were provided be- 
tween the footings and the floor 
around the outside perimeter of the 
building, he said. 


REPLYING TO “R. P.”s question, I am 
quite sure that he will agree that it 
would be unwise to predict what 
may or may not happen under con- 
ditions where many variables exist. 
We may, however, probably safely 
generalize to a certain extent. 

In considering the possibility of 
frosting on glass areas or floor sur- 
faces the important objective, of 
course, is to prevent the temperature 
of the surfaces from falling below 
the dew point. This can generally be 
accomplished by the use of double 
glazing and suitable insulation. If 
the insulation of a floor slab does 
not extend completely under the slab, 
it should extend along the perimeter 
inside of the foundation walls and 
down to the footings. A suitable 
moisture barrier below the floor slab 
would also be advisable. 

Conditions in two _ installations 
under our observation during the 
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past heating season may be of in- 
terest. One of these installations 
was in a metallurgical research build- 
ing having a 4 in. concrete floor slab 
laid directly on gravel fill. The 
humidity conditions in this building 
are rather high at certain times, yet 
no frosting of the windows occurred. 
One of the windows had outside 
storm sash. The temperature of the 
ground 20 in. below the bottom of the 
floor slab and 4 ft in from the out- 


side wall determined by thermo- 


couples never exceeded 64 F. The 


floor slab was unheated. 

The second installation was in a 
structure having large double glass 
windows in one room extending from 
a short distance above the floor to 
the ceiling. All other windows were 
equipped with storm sash. There 
was an unheated 4 in. concrete floor 
slab laid directly on gravel fill. No 
condensation or frosting occurred on 
the inside of any of the windows 
during the last heating season, but 
on one or two occasions slight frost- 
ing occurred on the inside of the 
storm sash at the bottom but it was 
not in the slightest degree objection- 
able. 

During the last heating season the 
outdoor temperature reached —20 F 
several times. — D. L. M. 


ANSWERING THE questions from “R. 
P..” I have no knowledge of frost 
appearing on the inside surfaces of 
exterior walls in rooms that have 
enough radiant coils in the ceilings, 
no matter how cold may be the out- 
door temperature. 

I have not heard of this trouble. 
after several years experience with 
overhead radiant heating in dozens 
of plants. The temperature of the 
floor easily is maintained by the heat 
rays from the ceiling and only in 
plants where floor coils are employed, 
has it been our custom to install an 
insulating barrier between the floor 
and the footings of the outside wall. 

Occasionally, we encounter a room 


that has so great a heat loss that it 
becomes impractical to place a suffi- 
cient area of radiant coils in the ceil- 
ing. Under such circumstances we 
do not hesitate to use auxiliary radi- 
ant surface in the floor or in side 
walls. 

I anticipate that complaints may 
come from installations where the 
sub floor is not kept dry. Footing 
drains for all buildings always have 
been desirable and should especially 
be required if radiant pipe coils are 
to be placed in a concrete or tile 
floor that rests directly on the 


S. R. L. 


ground. 


ASKS HELP ON HOSPITAL 
HEATING 

YOU ARE INVITED to answer the fol- 
lowing question from a reader of 
HPAC. Suitable comment on the 
matter will be welcomed and 
space permitting — will be published. 
Address your reply to the Editor, 
Heating, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2. 


“I am the maintenance manager of 
a hospital. Our building is rather 
an old one. The north wing has 
been rebuilt inside from the ground 
up basement, first and second 
floor. I have a low pressure station- 
ary boiler in which has been installed 
a fuel oil burner, with all the new 
safety devices such as an electric 
water level control and vacuum re- 
turn. The thermostatic control is 
located on the second floor. 

“Our weather usually is fairly 
mild, and the boiler does not operate 
continuously, but intermittently, 

“In the rebuilt wing are installed 
convector type radiators. The balance 
of the building, except the surgical 
suite, has old cast iron radiators. 
All radiators are vented. 

“We have much too great a dif- 
ferential in inside temperatures be- 
tween the floors, as is shown by the 
following readings taken on Decem- 
ber 21, 1950: Outside temperature, 
24 deg. Inside temperature, base- 
ment 82 deg; first floor, 82 deg; 
second floor, 80 deg; lobby of surgi- 
cal suite, 72 deg; surgery room 68 
deg; and delivery room 68 deg. 

“It appears that, within a matter 
of minutes after the boiler cuts off, 
the convectors are cold while the 
cast iron radiators stay hot as long 
as 30 to 40 min. Can any solution 
to my problem be suggested?” — C. 


H. B. 
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INFORMAL COMMENT on heating, pip- 
ing and air conditioning matters is 
regular feature by 


consulting me- 


given in this 
Samuel R. Lewis, 
chanical engineer, and a member of 
HPAC’s board of consulting and 
contributing editors. 


HERE’S MORE DATA 
ON BURNING WOOD 


IN REACTION TO the remarks I made 
on my “Page” in the December 
HPAC concerning transporting and 
burning wood, in order to destroy it 
as well as for heat conservation, the 
following additional information has 
been gleaned: 

The chimney draft should be held 
very closely to 0.1 in. and if there is 
a tendency, as from wind or from too 
tall a chimney, to exceed 0.1 in., a 
barometric excess draft damper 
should be installed. 

If the sawdust has 3500 available 
Btu per lb and up to 60 lb per hr 
can be burned per sq ft of grate area, 
and if about 70 percent efficiency 
can be attained, then 3500 times 60 
equals 210,000 Btu times 0.70 equals 
147,000 Btu per sq ft of grate. In 
general, given good draft conditions, 
the 60 lb per hr rate of combustion 
per sq ft of grate can be doubled. 

The air for combustion should be 
introduced at the proportion of about 
10 percent under the grates and 90 
percent above them and around the 
burning cone of sawdust. The 90 
percent proportion of the air is most 
effective if it causes turbulence to 
help carry away the fluffy ash that 
tends to form on the surface of burn- 
ing wood. 


practical comment on everyday problems 


Creosote will be deposited in the 
chimney due to condensation of the 
vaporized oil that follows combus- 
tion of wood. The oil, in gaseous 
state when it leaves the fire, changes 
state rapidly to a liquid when it loses 
heat. Thus, it is desirable to main- 
tain a continuous burning rate and to 
minimize periods of intermittent cool- 
ing with the attendant creosote. 


The breeching between the boiler 
and the chimney should be insulated 
effectively, and a chimney that rises 
through a heated building is pref.- 
erable to a metal chimney exposed 
to the outer air. 

Tests by Oregon State College on 
wood waste indicate the average 
moisture content of such waste to be 
somewhere between 40 and 50 per- 
cent. 


HOW WE SIZE 

CHIMNEYS 

ONE OF THE readers of my “Page” 
wrote me recently that he had been 
interested in a discussion several 
months ago regarding the problems 
involved in gas conversions of old 
boilers. He asked if I could direct 
him to a source of information on 
the selection of chimney sizes for 
burning coal, oil and natural gas. 
He pointed out that, from my dis- 
cussion of the matter, there is ob- 
viously a difference in the draft re- 
quirements for the various fuels, but 
that boiler manufacturers often give 
arbitrary chimney diameters and 
heights for the different sizes of 
boilers, and that probably a major- 
ity of chimneys are sized from such 
recommendations. 

In reply to this request, the Heat- 
ing, Ventilating, Air Conditioning 
Guide, published by the American 
Society of Heating and Ventilating 
Engineers, has a profound discussion 
of chimney sizes, but I am inclined 
to think that some of its profundity 
is perhaps unnecessary. 

The fact is that no matter what 
fuel we try to burn in a boiler as of 
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today we may be compelled to burn 
some other fuel—due to the war or 
the miners’ unions or new gas pipe 
lines—long before the boiler will be 
worn out. There is general agree- 
ment that to burn coal requires the 
most potent chimney and that such 
a chimney will allow use of oil or 
wood or gas, provided that if gas 
be used, protection shall be made 
against damage to the chimney due 
to the moisture that accompanies its 
combustion, 

Our custom is to make the chimney 
large enough for coal, and if gas or 
oil temporarily are to be used, to 
omit the upper part of the chimney 
that might be required for coal. Us- 
ually the height using oil or gas 
would be limited to that which would 
avoid down drafts from wind eddies 
caused by the roof construction. 

If at some future time coal must 
be burned, the chimney can be ex- 


tended. 





MR. LEWIS HONORED 
BY HIGH AWARD 


Regular readers of Sam Lewis’ 
Page, published in Heating, Pip- 
ing & Air Conditioning each 
month, will be pleased to learn 
that its author is the recipient of 
one of the highest honors that can 
come to a man of his profession- 
The F. Paul Anderson Medal, 
which is awarded by the American 
Society of Heating and Ventilat- 
ing Engineers. 

This medal is given “in recogni- 
tion of notable scientific achieve- 
ment or outstanding services per- 
formed in the field of heating, 
ventilating, or air conditioning.” 
Its previous recipients include Dr. 
Willis H. Carrier, Dr. Arthur C. 
Willard, Prof. Frank B. Rowley, 
Dr. F. E. Giesecke, Dr. F. C. 
Houghten, Alfred E. Stacey, Jr., 
J. H. Walker, and Dr. C.-E. A. 


Winslow. 














Determining Pressure Drop, Flow Rate 


and Pipe Size for Steam Lines 


THE FANNING FORMULA for the flow of steam can be writ- 


ten in the form: 
AP oo=C, Co C; I 

where C,=discharge factor (from Fig. 1); 
C.=size factor (from Table 1); 
C,=viscosity factor (from Fig. 2) ; 
AP yoo=pressure drop per 100 ft of pipe, Ib per sq in.; 
V =average specific volume of steam (ftom steam tables). 

The typical examples given below demonstrate how this 
formula and the accompanying data can be used to deter- 
mine pressure drop, rate of flow and minimum pipe size 
for different steam services. 


How to Find 

Pressure Drop 

Problem: Find the pressure drop in 100 feet of 8 in. 
standard (Schedule 40) pipe if the steam pressure and 
temperature are 360 lb per sq in. absolute and 500 F, 
The discharge is 240,000 |b per hr. 

Solution: From the tables and figures, the following 
values are found: C,=26.7, C,=0.263. C,=0.996, and 
V=1.5. If we put these. values in the steam flow formula 
and solve, we find: APjoo=10.14 lb per sq in. per 100 ft. 


respectively. 


Finding the 

Rate of Flow 

Problem: Find the rate of flow, in lb per hr, in a 4 in. 
Schedule 40 pipe if the pressure drop is 8 lb per sq in. per 
100 ft. Saturated steam at 150 |b absolute pressure is 
flowing in the pipe. 

Solution: From the given conditions and the tables and 
figures we find AP, 8.0, C.=7.73, C,=0.972, and } 
3.0. If we substitute these values into the steam flow 
formula and solve for C,. we get ¢ 
to Fig. 1, the discharge for this value of ¢ 
23,600 Ib per hr. 


0.355. By referring 


is found to be 


How to Determine 

Pipe Size 

Problem: Find the smallest size of Schedule 40 (stand- 
ard) pipe that can be used for a process requiring 20,000 
lb per hr of saturated steam, if the initial steam pressure 
is 100 psi absolute and the maximum allowable pressure 
drop is 10 lb per sq in. per 100 ft of pipe. 

Solution: From the given conditions and the tables and 
figures: AP, .=10, C,=0.257, ¢ 0.96. and ] 1.432. 
Substituting these values in the steam flow formula, and 
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solving for C,, it is found that C,=9.2 From the table, 
Lin. Schedule 40 pipe is the smallest size that will provide 
a value of C, less than the calculated value. The actual 
pressure drop per 100 ft of 4 in. Schedule 40 pipe may 
now be calculated as 8.5 psi by solving the steam flow 
formula using the table value of 7.73 for C,. 


FIG. 1—DISCHARGE 
FACTORS—values of 


— C,—for use in formula 
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TABLE 1—SIZE 


FACTORS—values of C.—for 


use in formula 








NOMINAL 
PIPE SIZE 
INCHES 


SCHEDULE 
NUMBER 
OF PIPE 


INTERNAL 
DIAMETER 
OF PIPE 


NOMINAL 
PIPE SIZE 
INCHES 


VALUE OF 
Cr 


SCHEDULE 
NUMBER 
OF PIPE 


INTERNAL 
DIAMETER 
OF PIPE 
INCHES 


VALUE OF 
C2 


INCHES 
40 1.049 6420 } 40 6.065 1.00 
80 0.957 10050. ! <a 5.761 | 1.28 
~ 160 0.815 21950. _—i| 120 5.501 1.62 
40 1.380 1687. 160 5.189 | 216 
80 1.278 2455. | ‘ 30 8.071 | 0.249 
1.160 3935. 40 7.981 | 0.263 
40 1.610 755. | 7.813 | 0.291 
80 1.500 1067. 7.625 0.328 
1.338 1860. "ae | 0.369 
40 2.067 213. 7.189 0.435 
80 1.939 291. | 6.813 0.568 
1.689 } 3 10.136 0.0819 
40 2.469 10.020 0.0866 
80 2.323 0.0980 
2.125 | 9.564 0.109 
40 3.068 9.314 0.1235 
80 2.900 9.064 0.141 
2.626 : 8.750 0.168 
40 3.548 5. 8.500 0.193 
80 3.364 ray 12.090 0.0344 
kw 11.938 0.0366 
11.626 0.0420 
11.376 0.0467 
11.064 0.0534 
10.750 0.0615 
~ 10.500 0.0690 
10.126 0.0823 
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Principles of Air Conditioning 


AIR CONDITIONING equipment com- 
prises apparatus for providing the 
necessary heat and moisture ex- 
changes within the room to be con- 
ditioned and of the air supplied to 
the room for ventilation, and auto- 
matic devices for governing such ap- 
paratus so that temperature and hu- 
midity may be controlled within the 
limits desired. 

The latter are referred to as con- 
trols. Those for controlling temper- 
ature are known as thermostats, and 
those for controlling humidity are 
known variously as hygrostats, psy- 
chrostats or humidistats. 

) Apparatus for effecting humidity 
| changes may be divided into two 
(distinct groups: 
‘1.) The humidifiers used for the 
; purpose of increasing the mois- 
ture content of the air and to 
produce cooling by evaporation. 
+2.) The dehumidifiers used for the 
removal of moisture from the 
air and to produce cooling by 
contact with water or surfaces 
at a lower temperature than the 
air. 


Humidifiers of the 
Direct Type 


Humidifiers may be divided into 
‘the following general types accord- 
ting to the method of operation: (1.) 
‘Indirect (introduction of moistened 
Fair). (2.) Direct (spraying into the 

room). (3.) Combined (direct and 
indirect). 

Before the advent of modern air 
conditioning, the direct type humidi- 
fier was largely used for increasing 
the humidity in cotton mills and 
similar places. There has been much 
improvement in this type of humidi- 
fier and they still find wide appli- 
cation, especially in the textile in- 
dustry. 

One of these types uses atomizer 
heads operated by compressed air 
in which the water is drawn into the 
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nozzle and then finally atomized by 
a small jet of air under moderate 
pressure. 

In another type, water is sup- 
plied at high pressure to an atom- 
izing nozzle. This nozzle is located in 
a sheet metal enclosure suspended 
from the ceiling through which a 
current of air is caused to pass, 
either by the action of a motor- 
driven disc fan or by the inductior 
action of the spray itself. The heav- 
ier particles of water are separated 
by a simple method of baffling and 
only the very finest particles are 
caused to pass into the room with 
the current of air where they are rap- 
idly evaporated. 

In a third type of direct humidify- 
ing head, a small jet of water is 
thrown upon a disc rotating at high 
velocity within a stationary circular 


comb which consists of fine metal 


strips or teeth against which the 
water thrown from the disc impinges. 
The finely atomized particles that 
are thus provided are carried out 


with the current of air created by a 


disc fan operated from the motor 
shaft. 

The three types of direct humidi- 
fiers described are suitable only for 
application in certain types of in- 
dustrial plants and do not provide 
either for controlled ventilation or 
for dehumidification, which is es- 
sential in many industries as well 
as for applications providing for 


human comfort. 


Indirect Humidifiers 
and Their Use 


Indirect humidifiers are similar 
in operation to spray-type air wash- 
ers except that the water is sprayed 
directly against the incoming air. 
Such humidifiers comprise a cham- 
ber, usually from 6 to 10 ft in length, 
through which the air is drawn at a 
velocity from 500 to 700 fpm. Inside 
the chamber are placed one or more 
banks of spray nozzles distributed 
uniformly over the cross sectional 
area of the chamber, These nozzles 
create a finely divided spray through 
centrifugal action and require water 
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pressures for effective humidifica- 
tion of from 35 to 45 |b per sq. in. 
At the intake of the humidifying 
chamber a set of baffles distributes 
the air and prevents the spray from 
escaping from the chamber, while 
at the outlet of the humidifier cham- 
ber an eliminator is provided. This 
eliminator, consisting of a series of 
metal baffles, is so designed as to 
separate all of the free, unevaporated 
moisture from the humidified air. 
Thus, the air leaving the humidifier 
is completely saturated, but without 
entrainment or unevaporated water 
particles. 

Such humidifiers are used only 
in connection with ventilating sys- 
tems. They are practically always 
placed on the inlet side of the venti- 
lating fan. Provision is made for 
warming the water in winter so that 
the air may be saturated at a defi- 
nite temperature. The heating of the 
water is usually controlled by means 
of a thermostat placed in the path 
of the saturated air leaving the 
humidifier and controlling the heater 
through which the spray water pass- 
es. 

In other cases, particularly in in- 
dustrial work where high humidities 
are maintained, the control of the 
dew point temperature is effected by 
a thermostat controlling the mixture 
of outside air and return air from 
the building by means of outdoor air 
and return air dampers at the inlet 
of the humidifier. 

In industrial work, the dew point 
regulation is effected in winter time 
by both these means operating in 
conjunction. Where all outside air 
must be employed, it is usual to 
provide in front of the air washer, 
preheater coils of sufficient capacity 
to bring the air to a temperature 
slightly above the freezing point. In 
summertime operation, whenever the 
outside wet bulb temperature is a- 
bove the minimum dew point de- 
sired in the building, all outside air 
is taken and, it will be remembered 
from the psychrometric principles 
previously discussed, that the air 
issuing from the humidifier will 
have been cooled to the wet bulb 
temperature of the entering air, pro- 
vided, of course, that the water is 
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LEFT—A direct type humidifier head. 


neither heated nor cooled by re- 
circulation, which is usually the case 
in such installations. 


Humidity Control in 
Process Work 


In most manufacturing processes, 
relatively little moisture is added 
to, or extracted from, the air in the 
room by the process itself and, as 
windows and doors are closed, con- 
ditions in the room rapidly stabilize 
to the moisture content of the en- 
tering air. Thus, it is possible to 
control the relative humidity within 
the room by proportioning the quan- 
tity of the air in accordance with the 
heat sources within the room, such 
as heat from machinery and the oc- 


RIGHT—Another type of humidifier head 


cupants, electric lights, sunlight and 
outside radiation. The quantity of air 
to be supplied for each unit of heat 
thus removed is definitely dependent 
upon the relative humidity to be 
carried. For example, if 50 percent 
relative humidity is to be carried 
in the room, the ventilation must be 
restricted so there shall be a rise 
of 20 F 


and the air in the room itself. Small- 


between the entering air 


er rises would give increased rela- 
tive humidities. 

In textile mills, for instance, with 
the humidities usually carried, it is 
possible to keep the room tempera- 
ture within about 12 F of the outside 
wet bulb temperature, Inasmuch as 
the wet bulb temperature on hot 





has come of age.” 


for present-day use. . 
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November 1929 issue of HPAC. 
thorough treatment of the subject, HPAC’s editors recently asked Dr. 
Carrier to bring it up to date for publication now that “air conditioning 
Those familiar with air conditioning 20 and more 
years ago will find this a “refresher course”, and those unfamiliar with 
the development of the art in its early days will obtain much of value 
. . The first part appeared in the April issue, the 
second in June and the third in August 1950. 


The late Willis H. Carrier, chairman emeritus of the board, Carrier 


Corp., honorary member, life member and presidential member of the 
American Society of Heating and Ventilating Engineers, prepared (with 
the assistance of a committee appointed by the ASHVE) and presented 
at the 1929 World Engineering Congress at Tokyo an extensive paper on 
air conditioning for process and comfort which was published in the 


Because of its importance and its 
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days is usually 15 to 25 F lower 
than the dry bulb temperature, the 
mill temperature will be below the 
outside temperature and_ provision 
has to be made for the heat absorbed 
by inward transfer of heat through 
the walls. 

The type of humidity control de 
scribed is usually known as the dew 
point control and is particularly ap- 
plicable where there are a number of 
different departments to be served 
from one central equipment, and 
where there is but little change in 
the moisture content of the air in 
the room due to moisture changes 
in the materials processed or to 
excessive air leakage from outside. 

Another system that is used con 
siderably, especially where there is 
but one room to be controlled from 
one apparatus and where there may 
be considerable moisture change in 
the room itself due to local condi- 
tions, is to vary the dew point at 
continuously 


the apparatus, either 


or intermittently, by means of a 
hygrostat placed in the room and so 
connected as to vary either the 
temperature or quantity of spray 
water used in the humidifier, or 
both. This system may be designated 
as the direct relative humidity con 
trol. 

In such installations, the tempera- 
ture and humidity are both under 
control during the heating season. 


and in the summertime the humidity 


must be maintained constant but the 


temperature must be allowed to rise 
in accordance with the increase of 
the wet bulb temperature above the 
minimum desired, Temperature var- 
iations under mill conditions will 
be from 75 to 90 F. Such results are 
much superior from the standpoint 
of comfort and well-being of the 
operators than those previously ex 
This has 


increasing the effectiveness 


perienced. resulted — in 
greatly 
of the workers during this period. 
but the amount of ventilation pro 
vided has also greatly improved con- 
ditions in mills as to dust, lint, and 
odors. In the spinning of fine cotton 
yarns, this is of great value in pro 
ducing an improved product as well 
as in bettering working conditions in 
the mill. 

The positive circulation of air 
results in the lowering of the effec- 
tive temperature with a consequent 
increase in comfort and efficiency of 
the workers at temperatures and hu- 
midities which are necessarily high 
because of the requirements of the 
product. The motion results also in 
removing the heat directly and im- 
mediately from the point of pro- 
duction on the spinning frame thus 
avoiding localized increase of tem- 
perature and decrease of relative 
humidity. In other words, it permits 
the entire process to be subjected 
more nearly to the average room 


conditions, 


Application of Direct 
and Indirect Methods 


Where large quantities of power 
are generated in a limited space, and 
where higher than 60 percent rela- 
tive humidity is required, it is feas- 
ible and economical to use a com- 
bination of direct and indirect hu- 
midification. The indirect humidifi- 
cation is for the purpose of securing 
the desired quantity of ventilation 
and cooling, and the additional di- 
rect humidification placed in the 
rooms to increase the humidity and, 
at the same time, secure additional 
cooling effect. In general it may be 
stated that direct humidification is 
most satisfactory where higher hu 
midities with but little cooling o: 
ventilation are required. 

Therefore, the indirect system is 
best where lower relative humidities 
with maximum cooling and ventila- 
ting effects are desired, while for 
conditions where there are both large 
quantities of heat to be absorbed by 
ventilation and high humidities are 
needed the combination system of 
direct and indirect is more desirable. 


Inasmuch as the cooling and hu- 


midification requirements in sum- 
mer are much more severe than those 
in winter, an excess of humidifying 
and cooling capacity must be pro- 
vided to meet extreme conditions and 
this requires, for the best results, 


careful automatic control. 


SCHEMATIC drawing of a central station air conditioning system 
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The Efficiency of Bituminous-Coal- 


Burning Space Heaters’ 


By John W. Tieman* and Frederick L. Bagby 


SEVERAL methods for coal- 
burning heaters have often been pro- 
posed, but none has the advantages 
of using a so-called calorimeter room 
designed specifically for this pur- 
pose. The true rating of space heat- 
ers requires a direct measurement of 
obtainable in such a 


rating 


the output, 
room, inasmuch as the magnitude of 
the unaccounted-for losses inherent 
to the burning of bituminous coal can 
only be determined by difference 
from a heat balance involving all 
known heat losses, the measured heat 
output, and the known heat input. 
The quantity of unaccounted-for heat 
required to complete the balance is, 
of course, the loss in unburned fuel 
escaping with the flue gases. 

As a part of the program to evalu- 
ate improved heaters burning bitumi- 
nous coal, Bituminous Coal Re- 
search, Inc., jointly with a group of 
stove manufacturers, authorized the 
construction of a test calorimeter 
room at Battelle Memorial Institute 
which is described later. 

The object of the work discussed 
in this paper was to obtain the rela- 
‘ ¢Information presented in this paper was ob 
tained from work sponsored at Battelle Memorial 
Institute by Bituminous Coal Research, Inc., the 
research agency of the bituminous coal industry 

*Research Engineer, Battelle Memorial Insti- 
MS Assistant Supervisor, Battelle Memorial In 
a. at the $7th Annual Meeting o 
THe AMERICAN Society OF HEATING AND VEN 


TILATING ENGinreRs, Philadelphia, Pa., January 
1951, 


f 


SUMMARY—This paper pre- 
sents the results of tests which 
were run to obtain the efficiency 
and the unaccounted-for losses, 
over a wide range of burning 
rates, of two deep-fire-pot heat- 
ers, of a smokeless heater, and 
of a conventional surface-fired 
heater when burning high-vola- 
tile bituminous coal. All heaters 
were commercial models. 

A description of a specially 
constructed calorimeter room in 
which the tests were run is in- 
cluded; this room permits an ac- 
curate determination to be made 
of the heat losses in the form of 
smoke and unburned tars and 
gases which, in the past, in 
conventional tests, have been 
termed the unaccounted-for loss. 

Data on the useful heat trans- 
mitted to a room from a typical 
flue-pipe installation are also 
presented; and curves are given, 
for the four heaters tested, show- 
ing overall house-heating effici- 
ency when the useful heat from 
the flue pipe, plus that from the 
chimney, are taken into account. 


tion between heater efficiency and the 
rate of heat output, for the three 
general types of coal heaters current- 
ly being sold commercially; these are 
the conventional surface-fired type. 
the refractory-lined, (so-called maga- 
zine) deep-fire-pot type, and the 
crossfeed type smokeless stove. The 
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scope of the work also included the 
determination of the added useful 
heat that is available within the 
house from the typical flue-pipe in- 
stallation used between heater and 
chimney. Curves showing the over- 
all house-heating efficiency that may 
be expected, when the heat gain from 
the flue pipe and from the chimney 
are taken into account, are presented 


for the heaters tested. 


General Program of Tests 


A total of four heaters, including 
two variations of the deep-fire-pot 
type, were tested in this program. The 
two deep-fire-pot heaters differed in 
the design of the inner refractory lin- 
ing and were chosen as being repre- 
sentative of the several types now 
being manufactured. 

The tests of these heaters and of 
the smokeless heater consisted of a 
series of burning cycles at different 
rates, but covering the normal range 
of operating rates of such units. The 
surface-fired unit was 
Each test 


conventional 
tested at one rate only. 
cycle for the first three heaters was 
run at a constant, preassigned flue- 
gas temperature which was varied 
from test to test. To maintain this 
temperature, the applied draft and 
air-inlet dampers were adjusted as 
often as necessary; furthermore, at- 
tention was given to the grates and to 
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Fig. 1—Cutaway view of calorimeter room 


the fuel bed as often as required. 
The only limitation imposed was that 
of not exceeding a maximum stack 
draft of 0.06 in. of water during any 
test. 

Tests conducted in this manner, 
while deviating from the accepted 
procedure for output rating tests, per- 
mitted operation of the heaters on a 
basis which insured reproducibility of 
results, since flue-gas temperature is 
the variable in heater tests that can 
be most readily controlled. 

Data presented for a conventional 
surface-fired heater in this paper 
were obtained from rating tests run 
several years prior to those conducted 
on the other three heaters. For that 
reason, the imposed limitations dif- 
fered in that the flue-gas temperature 
was not held at a constant value, but, 
instead, was allowed to vary below 
a maximum of 900 F and there was 
no grate shaking or poking of the 
fuel bed; the same limitation was 
used on maximum draft. Perform- 
ance curves plotted from the data 
obtained with this heater during four- 
hour tests were felt adequate for pro- 
viding a reasonably accurate basis 
for comparison with the results of 
tests with the other heaters. 


Calorimeter Room 

Fig. 1 is a cutaway view of the 
calorimeter room in which these tests 
were conducted. The room is not 
a calorimeter room in the sense of 
adiabatic calorimeters, but was de- 
signed to permit determination of 
heat flow through the walls which 
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. 
were of light-enough construction not 
to offer large heat capacity, thus 
minimizing fly-wheel effects with 
change in output. 


Sheets of 14-in. insulating board 
are attached to the simple stud and 


joist framework shown, which gives 


a floor area of 12 X 12 ft square 
and a ceiling height of 8 ft. Dif.- 
ferential thermocouples are provided 
to indicate the average temperature 
difference between the inside and 
outside of the wall and ceiling boards. 
Two blowers are mounted on the roof 
to force air into and withdraw air 
from the room through suitable ducts. 
Dampers at the blower inlets are pro- 
vided to maintain atmospheric pres- 
sure within the room very closely. 
Each of the ducts has a constricted 
section into which is placed a pitot 
tube to measure the rate of flow of 
air and a thermocouple grid to meas- 
ure the temperature of the air. The 
floor is highly insulated and is not 
provided with thermocouples. 


The principal unknown in regard 
to the measurement of any heat lib- 
erated within the room was the value 
of the overall heat conductivity of the 
materials forming the walls and ceil- 
ing of the room. This was deter- 
mined by calibration tests for which 
an electric heater was used to insure 
that the heat output would be equal 
to the equivalent electric input. From 
these preliminary tests, the overall 
heat conductivity was obtained by 
subtracting from the heat input the 
measured heat in the circulated room 


air, and dividing the remainder by 
the measured temperature difference 
across walls and ceiling. 


The room was provided with all 
the facilities for running burning 
tests of heaters from which heat 
losses in the flue gases and in the 
refuse could be directly determined. 
Knowledge of the heat input from 
the weight of coal burned and of the 
output as given by the room data 
thus made it possible to evaluate the 
unaccountable heat losses due to tar 
and soot in the flue gases. 


Description of Heaters Tested 

Fig. 2 is a schematic diagram typi- 
cal of magazine-type, deep-fire-pot 
heaters. These heaters consist of a 
cylindrical steel shell, lined with spe- 
cial refractory shapes above the grate, 
and capped with a casting which usu- 
ally also holds the firing door and 
the flue collar. Primary air passes 
through the grates, and gases may 
leave the fuel bed at various heights 
through side channels or ducts in 
the refractory or may leave at the top 
of the bed, the type of flow depend- 
ing on the extent of caking in the fuel 
bed. Overfire air is admitted through 
slots in the firing door, or slightly 
below it, to promote secondary burn- 
ing. 

The two deep-fire-pot heaters used 
in the tests, and designated in this 
paper as Heater “A” and Heater “B”, 
were selected on the basis of being 
both similar and yet different in the 
detail arrangement of the refractory 
linings; there was thus an opportuni- 
ty to evaluate the influence of liner 
configuration on heater performance. 
There has been constantly the hope 
among designers of deep-fire-pot heat- 
ers that an improved design of liner 
would some day be developed that, 
through some novel change in the 
flow of air and gases in the heater, 
would insure dependable control of 
heater output and reasonably smoke- 
less operation. 


Fig. 3 is a sketch of the crossfeed 
type smokeless heater which utilizes 
alloy cast iron, steel, and refractory 
in its construction. Crossfeed or 
primary air enters the fuel bed above 
the grates; magazine air is admitted 
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at the top of the fuel charge to pre- 
vent the formation of large coke 
pieces and thus assure self-feeding 
when caking coals are burned. The 
products of devolatilization from the 
magazine and from the combustion 
flow downward and across before 
passing under a secondary-air arch; 
at this point, secondary air is ad- 
mitted through a continuous slot for 
the full width of the fuel bed to com- 
plete combustion. In Fig. 3, a baffle 
is shown in the flue-gas passage, over 
the magazine roof, to bring the hot 
flue gases in contact with the maxi- 
mum area of top heat-transfer sur- 
face before their exit to the flue pipe. 
Fig. 4 represents the conventional, 
surface-fired heater tested. Primary 
air is admitted through the grates 
and secondary air is admitted both 
through firing-door slots and through 
a down-blast pipe in the dome of the 
combustion unit. The heater is of 
cast-iron construction throughout. 


Method of Testing Heaters 
Deep-Fire-Pot Heaters 


Following preliminary trials on the 
test stand, outside the room, to deter- 
mine the time and weight of each fir- 
ing to reproduce fuel-bed conditions, 
each of the two deep-fire-pot heaters 
was successively tested in the calorim- 
eter room. In these tests, each heat- 
er was subjected to a preliminary 
cycle and to four test cycles; the limi- 
tations observed in the successive 
tests were (1) a maximum applied 
draft of 0.060 in. of water and (2) 
maintenance of flue-gas temperatures 
of 1300, 1100, 900, and 700 F, re- 
spectively, during the four consecu- 
tive test cycles. The upper and lower 
flue-gas temperatures used had been 
established as the practical limits ob- 
tainable under controllable condi- 
tions with these heaters during the 
preliminary trials on the test stand. 

The fuel capacity of Heaters “A” 
and “B”, measured from the grates 
to within one inch of the top of the 
refractory liners, was 98 and 93 lb, 
respectively, of 3 X 2-in. coal. When 
1 to 5 in. of residual bed thickness 
was allowed, the refueling capacities 
were 75 and 70 lb, respectively. Coal 
from the Island Creek seam was used 
for all tests of Heaters “A” and “B”. 




















Fig. 2 (left)—Magazine-type heater with deep-fire pot. Fig. 3 (center)—Diagrammatic 
view of the crossfeed type smokeless heater with baffle. Fig. 4 (right)—Conventional 
surface-fired heater with two alternate forms of secondary air admission 


The duration of each test cycle was 
determined by the loss-in-weight, 
method; the test was ended when the 
loss in weight was equal to the weight 
of fuel fired, minus the weight of ash 
in the fuel. Thus, tests of Heater 
“A” were ended when the weight loss 
reached 71.5 lb. Tests of Heater “B” 
were ended when the weight loss 
reached 66.5 lb. 

During the period of devolatiliza- 
tion following the firing, the primary- 
air damper was closed to one-eighth 
open, the overfire-air damper was 
opened fully, and the applied draft 
was adjusted to maintain the imposed 
limitation on flue-gas temperature. As 
the flue-gas temperature started to 
drop, the primary-air damper was 
gradually opened wider until further 
opening had no effect on flue-gas 
temperature. Then, the applied draft 
was gradually increased toward the 
imposed limitation of 0.060 in. of 
water as required to maintain the 
flue-gas temperature limit. The grates 
were shaken and the bed was poked 
to restore any further drop in temper- 
ature. The overfire-air damper was 
closed at the end of the devolatiliza- 
tion period, that is, when smoke emis- 
sion ceased. 

Readings for calorimeter-room 
data were taken every 20 min of (1) 
pitot-tube total pressures, (2) pitot- 
tube static pressures, and (3) air tem- 
peratures, in the constricted ducts, 
and (4) of average voltage output of 
the differential thermocouples in the 
walls and ceiling. Readings were taken 
every half hour on weight loss and on 
applied stack draft. The barometric 
pressure and the wet and dry bulb 
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temperatures were recorded every 
hour. Flue-gas samples were collected 
continuously over half-hour periods 
and then analyzed for CO,, O,, and 
CO. The smoke density, flue-gas 
temperature, and also the percentage 
of CO, in the flue gas were recorded 


on automatic instruments. 


Smokeless Heater 

Two series of tests were conducted 
on the smokeless heater in the calo- 
rimeter room. The first series was 
run with a baffle placed in the flue- 
gas passage. Following a prelimin- 
ary cycle, the heater was subjected 
to three test cycles; the limitations 
observed were a maximum applied 
draft of 0.060 in. of water, and main- 
tenance of flue-gas temperatures of 
900, 775, and 650 F, respectively. 
The second series of tests was run 
immediately following, with the baf- 
fle removed, but under the same limi- 
tations as for the first series. 

As in the tests of the deep-fire-pot 
heaters, the duration of each test 
cycle was determined by the loss-in- 
weight method, and 3 X 2-in. Island 
Creek coal was used as the test fuel. 
Since the refueling charge of the 
smokelss heater was set at 50 lb, each 
test cycle was ended at a weight loss 
of 47.5 lb. 

The applied draft was varied be- 
tween the maximum of 0.060 in. of 
water and a minimum of 0.020 in. of 
water to maintain the flue-gas-tem- 
perature limitation. Further reduction 
of the flue-gas temperature was ob- 
tained by closing the air-control 
dampers. The grates were shaken and 
the fuel bed was poked as often as 
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Fig. 5—Relation between heater output and heater efficiency for 
two deep-fire-pot heaters, a surface-fired heater, and the cross- 5 r 7) 


feed type smokeless heater, when burning bituminous coal 


was necessary to maintain the tem- 
perature prescribed. Readings taken 
were the same as those taken in the 
tests of the deep-fire-pot heaters de- 


scribed previously. 


Conventional Surface-Fired Heater 

The imposed limitations for each 
test of the surface-fired heater were 
that the flue-gas temperature would 
not exceed 900 F and that the applied 
stack draft would not exceed 0.060 
in. of water. 

Each of the tests consisted of at 
least three consecutive four-hour 
cycles. The alternate side-bank meth- 
od of firing was used to minimize 
smoke emission. The heater was op- 
erated in such a manner as to pre- 
vent runaway operation after firing; 
the method used was that described 
previously for the deep-fire-pot heat- 
ers. 

Both Illinois No. 6 and Pittsburgh 
coals in the 2 X 114- and 2 X 114- 
in. size, respectively, were used as 
test fuels. The readings of test data 
taken were the same as those in the 
tests described previously. 


Test Results 
Efficiency and Unaccounted-For 

Losses 

Fig. 5 presents the results, in 
graphical form, of the efficiencies ob- 
tained during tests of the four heat- 
ers in the calorimeter room. Both 
the surface-fired heater and _ the 
smokeless heater showed an increase 
in efficiency as output increased. Con- 
trasted to these results, the two deep- 
fire-pot heaters showed decreasing 
efficiencies with increased output. It 
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is interesting to note that the eflicien- 
cy curves for the two deep-fire-pot 
heaters are nearly identical over the 
full range of outputs tested. 

With respect to the smokeless heat- 
er, Fig. 5 shows that a higher effi- 
ciency of the order of 5 percent was 
obtained with the baffle in place as 
compared to the tests without the 
baffle. 

Fig. 6 shows the relation between 
heater output and average flue-gas 
temperature for the heaters tested. At 
the accepted limitation of 900 F on 
PS ' : = 
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Fig. 6—Relation between heater out- 
put and average flue-gas temperature of 
two deep-fire-pot heaters, a surface-fired 
heater, and the crossfeed type smokeless 
heater 


flue-gas temperature, outputs obtained 
for all heaters were within the range 
of 40,000 to 50,000 Btu per hour. 
However, the outputs of the deep- 
fire-pot heaters were considerably 
higher when the upper limit on flue- 
gas temperature was increased be- 
yond 900 F, 

Fig. 7 shows the unaccounted-for 
losses determined from the calorim- 
eter-room data for all of the output 
tests run on the four heaters. The 
predominating characteristic of the 
curves is the increase of the un- 
accounted-for loss to a maximum fol- 
lowed by a subsequent decrease as 
heater output increased. The unac- 
counted-for losses for the smokeless 
heater were consistently lower than 
for the surface-fired and deep-fire-pot 
heaters, and approached zero at the 
rating of the stove. In the range 
where outputs are equal, the unac- 
counted-for losses for the surface- 
fired heater and for the two deep-fire- 
pot heaters are of the same general 
order. 

The initial increase and subsequent 
decrease of the unaccounted-for loss. 
typical for all heaters, is considered 
to be brought about somewhat as 
follows: As the rate of burning is 
increased with accompanying increase 
in temperature of the fuel bed, the 
rate of devolatilization of the fresh 
charge increases, and the fraction of 
the tars that is not burned increases; 
but, finally, with further increase in 
rate, the temperature and the degree 
of turbulence increase to the point 
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that an increasing fraction of the 
tars are ignited and burned with de- 
crease in unaccounted-for losses. 
Although the efficiencies of the two 
deep-fire-pot heaters are nearly equal 
at all outputs, the unaccounted-for 
were lower in the tests of 
Heater “B” than for Heater “A” at 
the same output. The difference is 
believed to be the result of the in- 
creased burning of tars in Heater 
“B”, because of the high available 
flue-gas temperatures at the same out- 
put. The higher flue-gas tempera- 
tures were probably the result, in 
turn, of the difference in refractory- 
liner configuration utilized by the 
two heaters, and, to a small extent, 
of the slightly smaller heat-transfer 
area of Heater “B”. That both heat- 
ers had about the same efficiency for 
equal outputs resulted from the fact 
that the lower unaccounted-for loss 
of Heater “B” was offset by a corre- 
spondingly higher dry flue-gas loss 
Estimates made in the 
the unaccounted-for loss when burn- 
ing high-volatile bituminous coal in 
space heaters have usually ranged 
from 15 to 20 percent of the total 
heat input. As shown by Fig. 7, these 
losses for overfeed-type heaters ac- 


losses 


past of 


tually are somewhat less, even when 


at their maximum. In addition, the 
variation of the unaccounted-for loss 
at different burning rates for a given 
the extent of the dif- 
similar heaters, 


heater, and 
ferences between 
demonstrate clearly that the true out- 
put rating of a heater can only be 
determined by the calorimeter-room 
method. 
Comparison of Heaters 

Table 1 presents a summary of the 
performance of each of the four 
heaters. These data were obtained 
from the performance curves pre- 
viously discussed and compare the 
heat balances, burning rates, flue 
gas temperatures, flue-gas composi- 
tions, and durations of test at an out- 
put of 40,000 Btu per hour for the 
four heaters. At this output, the 
flue-gas temperature, for all heaters, 
was below the 900 F temperature 
usually considered as a maximum not 
to be exceeded. 

The table shows that the smoke 
less heater has an efficiency of 62.3 
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Table 1 


n 
Calorifice valu 
Btu per Ib 
Average burning rat 

Ib per hr 
Duration, hr 
Average flue-gas 

temperature F 
Average flue-gas 

composition, percent 

CO 
Or 
co 
Smoke emissior 
Imanr 


Ashpit 
Unaccounted fo 
Heat utilized 
(efficiency) 
Total 


ym actual recor 


"Data taken f 
‘ output 


ur nominal 


percent with a corresponding unac- 
counted-for loss of 3.0 percent; the 
of Heater “A” 54.0 
percent 16.6 unac- 
counted-for the 
Heater “B” was 54.0 percent with a 
12.3 percent 
and the efficiency of the surface-fired 
heater was 51.0 percent with an 11.8 
It may 


efficiency was 
percent 


efficiency of 


with a 
loss: 


unaccounted-for loss: 


percent unaccounted-for loss. 
be noted that the surface-fired heat- 
er and the deep-fire-pot heaters are 
about equal in regard to efficiency 


loss. 


unaccounted-for respec: 


and 
tively. 
In addition to data on efficiency 
and the pre- 
liminary and room tests conducted 
during the course of this program 


loss, 


unaccounted-for 


provided an opportunity to compare 
all three types of heaters under simi- 
lar operating conditions. The general- 
ly accepted merits and deficiencies of 
each type were well substantiated. 
Control of the deep-fire-pot units 
in the room tests was difficult and 
was accomplished only by frequently 
adjusting the primary-air damper and 
the stack draft. A positive pressure 
in the stack was needed, at times, to 
obtain low and medium rates of burn- 
ing; will tolerate 
gassing from the units under these 
conditions, the result is that a certain 
can be ex 
Attention 


since users not 


amount of overheating 


pected with these heaters. 
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Comparison of Heaters at 40,000 Bru Per Hour Output 


to the fuel bed, either by shaking 
the grates or by poking the bed, was 
required three or four times during 
the latter portion of a cycle to main- 
tain the desired rate of burning with 
caking Table 1 that 
smoke emission was considerable. 
The deep-fire-pot-type heaters do, 
however, have their advantages. Thei: 
large fuel capacity permits an ap- 
preciable lengthening of the interval 


coals. shows 


between firings, as compared with 
that obtainable from the surface-fired 
heater. Also, the higher thermal head 
generated within the fuel bed pro- 
motes rapid pickup and substantial 
heat output under what might nor- 
mally be adverse chimney conditions 

The disadvantages of the surface 
fired heater are essentially the same 
as those of the deep-fire-pot heaters, 
but on a smaller scale. Thus, there 
is only mild runaway operation, ow- 
ing to the smaller weight of fuel 
fired, and thinner bed of fuel. Atten- 
tion to the fuel bed is required only 
at the end of each cycle; the dura- 
tion of each cycle at rating is fou 
which unfavorably 
with the deep-pot Smoke 
emission on the same time basis as 
for the deep-fire-pot heaters is of the 
same order of intensity for smok« 
densities of No. 3 or higher. 

The tests of the smokeless heate: 


showed longer periods between firings 


compares 
units. 


hours 
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Fig. 8—Test setup of a typical coal-fired 
heater installation 


than are obtained with the surface- 
fired heater, but these periods are 
slightly shorter than those obtained 
with the deep-fire-pot heaters. There 
is no runaway operation with the 
smokeless heater, because of the use 
of a stack-temperature limit control. 
Output is relatively constant and con- 
trol of the output, whenever required, 
is easily obtained by adjustment of 
the stack draft and slight adjustment 
of the primary-air damper. Atten- 
tion given the fuel bed, either by 
shaking the grates or by poking the 
bed, was required only once during 
each test cycle. In addition, effi- 
ciency is high and there is negligible 
smoke emission. 

The main disadvantage in the op- 
eration of the smokeless heater is its 
relatively slow pickup, after firing 
on a cool residual bed. The dura- 
tion of time required to reach rating 
varies; the higher the rate at which 
the residual fuel bed is burning, the 
quicker rating is reached. This dis- 
advantage is compensated for, under 
ordinary heating conditions, since 
the stable output and long attention 
periods of the smokeless heater will 
keep the space being heated at a 
comfortable temperature without the 
necessity of quick pickup. 


Heat Gain From Flue Pipe 


The efficiencies shown in Table | 
are based on a flue-gas temperature 


22 


which is measured 20 in. from the 
flue collar of the heater along the 
centerline of the stack. However, in 
most heater installations, useful heat 
is also supplied from the remainder 
of the flue pipe connecting the heater 
to the chimney, and, to some extent, 
from the chimney itself. This factor 
is taken into account in designing 
coal heaters. The furnace pipe not 
only vents the gases, but, for over 
100 years, has been the lowest cost. 
simplest, and most effective heat ex- 
changer that has been conceived for 
the purpose. Because of a higher 
temperature, the flue pipe on a coal 
heater is a more important heating 


TEMPERATURE OROP FROM PONT 4 


~~ 00405" 6008001005 ROD 


FLUE-GAS TEMPERATURE AT POWT 4, F 
Fig. 9—Relation of temperature drop 
from Point A to Point B to flue-gas 
temperature at Point A for a typical 
heater installation 


surface than flues for other fuels, 
notably gas. 

A series of tests was, therefore, run 
with the aim of determining the 
amount of useful heat supplied from 


a typical arrangement of flue pipe. 


Test Setup and Procedure 


Fig. 8 shows the arrangement used 
for experimental work on a flue-pipe 
setup which is typical of many coal- 
fired-heater installations. To meas- 
ure the heat given off by the pipe, 
aspirating-type thermocouples were 
placed at Point A, 20 in. above the 
flue collar, and at Point B, the en- 
trance to the chimney, to measure 
the temperature drop of the flue gases 
from the smokeless heater. In this 
a 6-in.-diameter, black stove 
Tests were run at 


setup 
pipe was used. 
high, medium, and low rates of burn- 


i vg. 
ing. 


Test Results 


Fig. 9 is a plot showing the results 
of the tests to determine the relation 
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Fig. 10—Relation of output and overall 
heating efficiency to flue-gas temperature 
for the typical installation of coal-fired 
heaters operating at a nominal output of 
40,000 Btu per hour 


between the drop in temperature from 
Point A, of Fig. 8, to the entrance to 
the chimney and the flue-gas tem 
perature at Point A. 

These data are, in the strict sense, 
applicable only to the particular type 
of heater used when operating under 
similar test conditions. However, 
the data are believed to be very near- 
ly those that would be obtained with 
other types of equipment operating 
at the same burning rates. 


Overall House-Heating Efficiency 


An overall house-heating efficiency, 
higher than the nominal efficiency, 
can be calculated for heaters when 
the obvious contribution from heat 
lost by radiation from the flue pipe 
is taken into account, and also when 
it can be assumed that heat from 
the chimney will find its way into the 
dwelling. 

Fig. 10, which can be used for the 
determination of the overall house- 
heating efficiency, is a plot showing 
the relation of output and overall 
heating efficiency to flue-gas tempera- 
ture for the typical installation of a 
coal-fired heater shown in Fig. 8. 
Points A and B on the graph are the 
corresponding flue-gas temperatures 
at Points A and B in Fig. 8. 

Fig. 10 shows that, when the 
smokeless heater is operating at a 


Heating, Piping & Air Conditioning, February 1951 





OURNAL 
SECTION 





nominal output of 40,000 Btu per 
hour, with an efficiency of 62.8 per- 
cent, the flue-gas temperature at Point 
A is 820 F. The temperature at 
Point B, where the gases enter the 
chimney is, however, 610 F, a drop 
of 210 deg. Thus, the room has 
gained an additional amount of heat 
which corresponds to this drop in 
temperature, an amount equal to 5000 
Btu per hour. This represents an in- 
crease in output of useful heat from 
the heater to 45,000 Btu per hour and 
an increase in efficiency to 70.4 per- 
cent. Similarly, the output of Heater 
“A” would be increased to 45,200 
Btu per hour with an efficiency of 
61.0 percent; the output of Heater 
“B” would be increased to 45,600 Btu 
per hour with an efficiency of 61.8 
percent; and the output of the sur- 
face-fired heater would be increased 
to 46,300 Btu per hour with an effi- 
ciency of 59.2 percent. 


PROF. ‘“‘BILL’’ MILLER’S 
PORTRAIT DINNER 

A portrait dinner was tendered to 
Prof. Bill Miller of the School of 
Mechanical Engineering, Purdue Uni- 
versity, Lafayette, Ind., at the Me- 
morial Union Building of the Univer- 
sity on November 27, at which his 
portrait was formally presented to 
the University for hanging in its 
famous Hall of Fame. Professor 
Miller’s portrait was painted by Miss 
Marie Goth, noted Indiana portrait 
painter, as a token of esteem of 
Professcr Miller’s friends, not only 
on the campus, but from over the 
state and country. 

The portrait idea was originated by 
the officials of the /ndiana Sheet 
Metal and Warm Air Heating Con- 
tractors’ Association, with whom 
Professor Miller has worked so close- 
ly for many years as professor of 
heating and ventilating engineering. 

Frank E. Anderson, Terre Haute, 
secretary of the organization sponsor- 
ing the portrait, served as treasurer 
and explained that funds were so- 
licited unknown to Professor Miller 
and were received from scores of 
former students, faculty members, 
and men in industry. 


If all the heat given up by the 
flue gases, as they pass on up the 
chimney, is considered useful, the 
total heat utilized and corresponding 
overall house-heating efficiency can 
be obtained from Fig. 10, by deter- 
mining the flue-gas temperature at the 
house-roof line, and reading directly 
from the curves the output and effi- 
ciency corresponding to this tem- 
perature value. 

Since the data given in Fig. 10 are 
based on heater outputs at or near 
the maximum rating of the heaters, 
efficiencies for overall house-heating 
taken from the figure cannot be con- 
strued as being representative of the 
seasonal efficiency that would be ob- 
tained; also, intangible factors such 
as operator skill are not taken into 
account. The data are applicable 
for heating-system design purposes, 
however, because heating-load calcu- 
lations are based upon the extreme 
temperature conditions expected, and 


The toastmaster at the dinner was 
Dr. George E. Davis and Rev. J. 
Dayton McCormick gave the in- 
vocation. The dinner was followed 
by the presentation of special guests 
and the portrait committee. After 
the Purdue Glee Club rendered a 
number of selections, the portrait 
was presented by Prof. Merle M. 
McClure of Purdue to Dr. Frederick 
L. Hovde, who accepted the portrait 
on behalf of the University. 


WOLFF AND MUNIER 
ANNOUNCE NEW OFFICERS 

Richard A. Wolff, secretary of 
Wolff & Munier, Inc., New York, 
N. Y., has announced the recent 
appointment of P. B. Gordon, mem- 
ber of the Society’s Guide Committee 
and formerly treasurer of Wolff 
and Munier, as vice president and 
Emile H. Munier as treasurer of that 
company. 


D. S. STERNER JOINS 
GENERAL CONTROLS 

J. F. Ray, vice president in charge 
of sales of ‘the General Controls 
Co., Glendale, Calif., has announced 
the appointment of Douglas S. 
Sterner as manager of the refrigera- 
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the heaters would be operating at 
high-output rates under such condi- 
tions. 
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tion controls division. Mr. Sterner 
will make his headquarters in Chi- 
cago. 

After graduation from Ohio State 
University with a degree in mechan- 
ical engineering, Mr. Sterner joined 
the Frigidaire Div., General Motors 
Corp., in Dayton, Ohio. He then 
went to the Tennessee Public Service 
Co., in Knoxville, Tenn., where he 
was employed as an air conditioning 
specialist. After a period of em- 
ployment with the Minneapolis-Hon- 
eywell Regulator Co., he became as- 
sociated with Barber-Colman Co. In 
1941 he entered the U.S. Army and 
spent five years in the service in 
several foreign countries supervising 
the engineering and construction of 
cold storage facilities and other re- 
frigeration systems. Since the war 
Mr. Sterner was employed with the 
York Corp. until his recent appoint- 
ment. 

Mr. Ray_also announced the ap- 
pointment of Richard H. Weber 
as manager of the newly opened 
factory branch sales office in In- 
dianapolis, which will cover the 
territory formerly serviced by the 
company’s Chicago and St. Louis 
offices. 
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Solar Energy Transmittance 


of Figured Rolled Glass 


By George V. Parmelee* and Warren W. Aubele* 


A CONTINUING program of research to 
develop design heat flow data for 
glass in its various architectural 
forms has been carried on since 1944 
at the ASHVE Research Laboratory 
under the direction of the Committee 
on Research and the Technical Ad- 
Committee on Heat Flow 
Through Glass‘. 
have given solar energy transmittance 


visory 
Previous papers’ 


data for flat glass and glass block. 
This paper presents similar data for 
patterns of figured or pat- 
These data will be 


seven 


glass. 


terned 
used in the preparation of design heat 
flow tables like those recently pub- 
lished for flat glass and glass block’. 


Experimental Procedure 
The Calorimeter 

Except for minor changes, the calo- 
rimeter used in these studies and 
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SUMMARY—Solar energy trans- 
mittance data have been pre- 
sented for seven patterns of fig- 
ured glass. These data are of 
practical use in calculating solar 
heat gain and will be used in 
the preparation of design heat 
flow data. 

It was found that even simple 
patterns greatly reduced trans- 
mittances, particularly at the 
higher angles of incidence, as 
compared to polished sheets of 
similar composition. Etching 
for reducing glare further re- 
duces transmittance. 


the instrumentation were essentially 
as described in the previous reports. 
In addition to the usual measure- 
ments of solar intensity, measure- 
ments were made, in most tests, of 
the low temperature radiant energy 
received from outdoor surroundings 
Table 
Patterns 
N 


1—Description of Figured Glass 


Hammered heat absorbing glass 
Hammered and etched heat absorbing 
> 


glass 

Ribbed flint glass (shallow ribs) 

Ribbed flint glass (deep ribs) 

? Diffusing flint glass (small circular 
indentations) 

Hammered flint glass 

Hammered and etched flint glass 


*. Cleveland, Ohio 


by the glass surface. A specially con- 
structed convection-compensated ra- 


diometer was used for this purpose. 


The Test Specimens 


Single sheets of patterned glass, as 
were studied 
in this investigation. The patterns 
of samples 11, 12, 17, 20 and 21 
were sufficiently random in orienta- 


described in Table 1, 


tion that the influence of solar azi- 
muth on transmittance at a given so- 
lar altitude was considered negligi- 
ble Test results bore this out. On the 
other hand, samples 15 and 16 were 
ribbed so that the transmittances of 
these sheets could not be defined in 
terms of incident angle alone. These 
sheets were set in the calorimeter 
frame with the ribs vertical and tests 
were run in such a way as to bring 
the sun’s rays parallel, at 45 deg, or 
at 90 deg to the direction of the 
ribs. In all cases the patterned sur- 
faces were on the weather side with 
the rough rolled surface facirg the 
calorimeter shell. 

As in the experimental work on 
glass previously reported, glass sur 
face temperatures were measured with 
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Fig. 1-—Spectral transmittance curves of flat polished specimens of glass identical 


in composition with figured glasses studied 
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Fig. 3—Transmittance of direct solar 


radiation by sample No. 15 


thermocouples cemented into shallow 
grooves with Canada balsam cement. 


Results Obtained 


Spectral Transmittance Characteris- 

tics 

Flat polished specimens taken from 
the same sheets as those studied 
the calorimeter were examined to 
determine their spectral transmittance 
characteristics; the results are shown 
in Fig. 1. Values for flint glass have 
been corrected to 7/32 in. thickness 
and those for heat absorbing 
have been corrected to 14 in., 


glass 
since 
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Fig. 4—Transmittance of direct solar 


radiation by sample No. 16 


these are the nominal thickness of the 
samples listed Table 1. Table 2 
compares the normal incidence trans- 
mittance values for these specimens 
computed for Moon’s® energy dis- 
tribution for air mass 2 with 
transmittance tests made on small! flat 
polished specimens in direct sunlight. 


of Solar Radiation 


Transmittance values diffuse 
solar radiation as determined by cal- 
orimeter tests are given in Table 3. 
In addition to giving the range of 
determined and the average 


Transmittance 


for 


values 
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Fig. S—Transmittance of direct solar 


radiation by sample No. 17 


of the the table also 
gives computed values and values re« 


The com 


various tests, 
ommended for design use. 
puted values were determined by in- 
tegration over a quarter sphere of the 
product of the energy received at a 
given incident angle times the trans- 
mittance of the glass for direct solar 
radiation at that angle of incidence. 
It was that the sky vault 
was a uniform radiant energy source. 
are those which 


assumed 


The design values 


the least scatter of test points 


gave 
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Curve A: Somple No. 20 








Table 2—Transmittance Values of Flat Polished Specimens of Figured Glass for 
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Fig. 6—Transmittance of direct solar 


radiation by samples Nos. 20 and 21 


when transmittance of direct radia- 
tion was plotted against incident 
angle. 
Transmittance values for direct 
solar radiation as a function of in- 
cident angle are given in Figs. 2 
through 6. As noted on the figures, 
test points for samples 11, 12, 17, 20 
and 21 include data from both fixed 
incident angle tests and fixed orien- 
tation tests. The agreement between 
the test points and the curves indi- 
cates that these patterns had no 
special orientation. Hence, the trans- 
mittance curves are functions of 
incident angle only. The curves 
for samples 15 and 16 show, how- 
ever, that the transmittance will 
vary with different combinations 
of solar altitude and azimuth angles 
that give the same incident angle. 


Total Heat Gain from Sunlit Glass 
In most practical cases in the field 
of air conditioning, glass is opaque 
to all radiation except that from the 
sun or from lighting installations. 
This is illustrated by the spectral 
transmittance curves of Fig. 1 which 
show that the transmittance is prac- 
tically zero for wavelengths of 4.5 
(microns) or longer. Even from 
radiant energy sources at tempera- 
tures as high as 450 F only a negli- 
gible amount, approximately 2 per- 
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Normally Incident Direct Solar Radiation 


Tests in Sunlight with the 


Smithsonian Silver Disk Pyrheliometer 


As Tested 

Range in 

Thickness Trans 
n % 

0.197 26.1-27.9 

0.159 79.8-80.7 

0.190 77.1-80.6 


No. of 
Tests 


=Moon's® energy distribution for air mass = 2, 
Spectral values > 1.25 estimated. 

cent, is transmitted by glass. If 
lighting sources can be neglected it 
is convenient to express the heat flow 
through a glass section by the follow- 
ing heat balance equation in which 
the heat flow quantities are for a unit 
area and a unit time: 


Total heat flow . , 
through glass ransmittec 
section solar radiation 


The data on transmittance just pre- 
sented show that the transmitted solar 
radiation is dependent upon the glass 
properties and the nature and angle 
of.the incident solar radiation. On 
the other hand, the heat flow by con- 
vective and radiative exchanges at the 
indoor surface is dependent upon 
these same factors plus the influence 
of the indoor and outdoor environ- 
ments. This heat flow can be ex- 
pressed by a second heat balance 
equation as follows: 


Heat flow by convective Absorbed 
and radiative exchanges solar 
at the indoor surface radiation 


— — 


Convective exchanges 
outer surface 


between 


of glass and 


au 


Fig. 7 illustrates Equations 1 and 
2 by giving instantaneous rates of 
heat gain for a west-oriented vertical 
sheet of glass No. 21. Total heat 
gain and the convection and radia- 
tion heat flow from glass to calori- 
meter as determined by test have 
been corrected to a zero differential 
temperature between the outdoor air 
and the calorimeter surface. The 
gain due to transmitted solar radi- 
ation is the difference between the 
two heat gain curves, 


Calculated for 


Corrected Values Standard Energy 


a Sas Distribution* 


Ay 
Trans 
% 


“Trans 
N 
24.1 
82.0 
80.3» 


Thickness Thickness 
In 


} 
| 
| 
| 


Discussion of Results 
Solar Energy Transmission 

Table 2 shows that the normal in- 
cidence transmittance of polished 
samples is subject to some variation 
This is due primarily to differences 
in the energy distribution of the in- 


Heat flow by convective 
= and radiative exchanges 
at the indoor surface 


cident rays caused by day-to-day and 
hour-to-hour changes in the thick- 
ness and composition of the atmos- 
phere in the sun’s path. These varia- 
tions are somewhat smaller than have 
been observed in tests on other 
samples because of the smaller num- 
ber of tests made. 

Fig. 8 is presented in order to show 
the effect of pattern or surface treat- 
ment on transmittance. The figure 
shows transmittance as a function of 
incident angle for flat polished sheets 


Radiative ex¢hanges 
between outer sur 
face of glass and 
outdoor surroundings 


deat storage 
+ within the (2) 


« doo 
8 , glass section 


of the same overall thickness as the 
patterned sheets. The curves were 
computed for an energy distribution 
according to Moon’s® suggested stand- 
ard for air mass of two. Compari- 
son of Fig. 8 with Figs. 2 through 
6 shows that even the simplest pat- 
terns significantly reduce transmit- 
tance. The effect of etching to pro- 
duce glare reducing surfaces is even 
more marked. 

Because the transmittance of the 
ribbed glasses, Nos. 15 and 16, can- 
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TRUE SUN TIME 
Fig. 7— Test results for glass No. 21, oriented west 


not be given in terms of incident 
angle only, two sets of iso-transmit- 
tance curves are presented in Figs. 9 
and 10. These give transmittance as 
a function of altitude and azimuth for 
both vertical and horizontal sheets. 
If the glass is installed with ribs ver- 
tical in a vertical wall, the azimuth 
angle is the angle between the pro- 
jection of the sun’s rays on a hori- 
zontal plane and a line perpendicular 
to the wall. For horizontal sheets, 
azimuth is measured with respect to 
the direction line of the ribs. Solar 
altitude is, of course, the angle of 
the sun above the horizon. 

Table 3 shows that the transmit- 
tance of a glass sheet for diffuse solar 
radiation may vary widely (the ex- 
perimental error in the determination 
of solar gain is of the order of 3 to 
5 percent). There is considerable 
evidence to show that much of this 
is probably due to the effects of angu- 
lar distribution of the incident diffuse 
radiation. 

In order to study the magnitude 
of this effect, diffuse transmittance 
tests were made with a 2-ft sq sheet 
of high transmission glass. Use of 
this type of glass eliminated the pos- 


sible influence of energy distribution. 
The tests were made by placing the 
glass over the pyrheliometer, observ- 
ing the emf, and then observing the 
emf when the glass was removed. The 
pyrheliometer was shaded from the 
direct sun at all times by a 3-in. 


Table 3—Percent Transmittance of Con- 
figurated Glass For Diffuse Solar Radia- 
tion 
By Calorimeter Tests | Cajculated | Design 
Av _| Values 
20.0 
16.0 
60.0 
48.0 
59.0 
63.0 
48.0 


Sample 
No Range 
20.2-25.5 
12.6-23.6 
15 $1.2-74.0 
16 41.2-58.5 47.9 
17 49.9-69.8 59.0 
20 62.6-71.7 67.1 
21 15.6-59.4 48.3 


11 
12 
60.0 


diameter disk about 30 in. away from 
the instrument. 

The investigation showed that the 
diffuse transmittance varied with the 
incident angle, being greatest at nor- 
mal incidence and dropping as the 
angle was reduced. There was about 
8 percent difference between the 
lowest and highest values. This can 
be accounted for by the fact that 
much of the diffuse radiation comes 
from the near vicinity of the sun and 


hence is transmitted in accordance 
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Fig. 8—Computed transmittances of flat 
polished samples of glass identical in 
composition with figured glasses studied 


with the incident angle. One would 
therefore expect the transmittance to 
vary also with the ratio of direct to 
diffuse radiation. 


The lack of uniformity in the 
angular distribution of diffuse solar 
energy is further illustrated by ob- 
servations of the variation in the dif- 
fuse irradiation of vertical and hori- 
zontal surfaces with altitude and 
azimuth. For the same solar altitude 
it was found that the ratio of diffuse 
radiation falling on a vertical plane 
to that on a horizontal varied from 
0.5 with the 180 deg 
away from the wall to as much as 
1.4 when the azimuth with 
respect to the wall was zero. If the 
diffuse radiation of all points of the 
sky was of equal intensity, this ratio 


about sun 


sun’s 


would be 0.5. 


On the average the diffuse trans- 
mittances were closely equal to those 
computed from direct transmittance 
data and to those found to give the 
best fit of data. The latter are rec- 
ommended for design purposes. 
Two exceptions, the values for heat 
absorbing glass, were expected. In 
this case the energy distribution is 
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Fig. 9—Direct solar radiation iso—transmittance curves 


for sample No. 15 


Diffuse solar radiation 
energy as 
direct 


responsible. 
is deficient in infrared 
compared to_ that 
sun; therefore, heat absorbing glass 
infrared transmit- 


from 


which has a low 
tance will give higher diffuse trans- 
mittances than would be predicted 
from the direct radiation transmit- 
tances. 


Total Heat Gain 

The heat flow 
7 are not to be construed as design 
data, but simply represent heat flow 
under the test conditions noted on 
the figure. The design of the calori- 
meter is such that instantaneous heat 
flow rates are instantaneous cooling 
loads. In most practical cases of air 
conditioning, much of the trans- 
mitted radiation is absorbed by the 


data given in Fig. 


interior structure and is gradually 
released to the room air. The re- 
sulting apparatus load therefore lags 
behind periodic instantaneous heat 
gain and has a reduced amplitude. 
The fact that there is considerable 
radiation and convection gain by the 
calorimeter from the glass is due to 
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absorption of solar energy. During 
the morning hours the 
solar radiation very 
balanced by radiation loss to the 
outdoor This gain 
was, of course, greater for glasses 
Nos. 11 and 12 because of their 
greater absorption. 

It is of interest to note that the 
radiation data presented in 
very closely approximate the 
suggested for a clear atmos- 


absorbed 
was nearly 


surroundings. 


solar 
Fig. 7 
values 
in a recent research paper*. 
departure from the design 
occurs in the late afternoon 


phere 
Some 
values 
because sunset on August 23 occurs 
hour earlier than on an 


about 14 
Typical of 


August 1 design day. 
Cleveland, the maximum dry bulb, 
81 F, and dew-point, 60 F, associated 
with these solar intensities are much 
below the usual design values of 95 
F and 67 F respectively. 
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Fig. 10—Direct solar radiation iso—transmittance curves 
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Samuel R. Lewis to Receive 
F. Paul Anderson 


At THE 57th Annual Banquet of the 
Society on January 24 at the Belle- 
vue-Stratford, it was announced by 
Pres, Lester T. Avery that Samuel 
R. Lewis was voted the F. Paul 
Anderson Medal for 1950 in recogni- 
tion of his outstanding contributions 
to the advancement of heating, ven- 
tilating and air conditioning. Pres- 
entation of the medal will be ar- 
ranged when Mr. Lewis returns to 
this country. He is the ninth mem- 
ber to be selected for the award by 
the Council of the Society from 
nominations submitted by the F. 
Paul Anderson Committee. Previous 
recipients have been the late Dr. 
Willis H. Carrier, Dr, A. C. Willard, 
Prof. Frank B. Rowley, Dr. F. E. 
Giesecke, the late Dr. Ferry C. 
Houghten, Alfred E. Stacey, Jr., the 
late James H. Walker and Dr. 
C.-E. A. Winslow. The award was 
established in 1930 by the late 
Thornton Lewis of Philadelphia, 
who was president of the Society 
in 1929, and is presented to ASHVE 
members in recognition of notable 
scientific achievement or outstanding 
services in the heating, ventilating 
and air conditioning field. 


Inspiration to Profession 


The Committee felt that Mr. Lewis 
was eminently fitted to receive this 
medal, which is given “in recogni- 
tion of notable scientific achievement 
or outstanding services performed in 
the field of heating, ventilating, or 
air conditioning”, He exemplifies 
the best that the ASHVE stands for 

engineering skill, advancement of 
the profession through laboratory 
and field research, professional 
ethics, inspirational help to younger 
members, and a complete frankness 


Samuel R. Lewis 
Chicago, IIL 


in sharing his experience and knowl- 
edge for the benefit of the profes- 
sion. 

Mr. Lewis was born in Ottawa, 
Ill., July 14, 1878. He was grad- 
uated from Ottawa High School in 
894 and continued his education in 
the International Correspondence 
Schools for which he was later to 
write texts in heating, ventilating 
and air conditioning which have 
been recognized as basic in their 
field. 

Responsible for the first use of a 
number of advanced methods which 
have since become accepted practice 
in the field, Mr. Lewis is the author 
of “Air Conditioning for Comfort,” 
one of the first textbooks on the 
subject, published in 1932, which 
has been widely used both by prac- 
ticing engineers and in_ schools. 
Other texts of his are “Railway Air 
“Heating, Ventilating 
“Piping for 


Conditioning,” 
and Air Conditioning,” 
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Seagoing Vessels,” “Plumbing,” and 
“Air Conditioning and Refrigera- 
tion,” written in collaboration with 
Prof. Burgess H. Jennings, chairman 
of the department of mechanical 
engineering, Northwestern Univer- 
sity. 


A Founder of First Chapter 


Mr. Lewis became a member of 
the ASHVE in 1905. He served on 
the Council in 1914 and 1915 and 
was president of the Society in 1914. 
He was chairman of the Committee 
on Research in 1927 and 1928. Mr. 
Lewis was one of the founders of the 
Illinois Chapter, oldest of the 
ASHVE Chapters, in which he has 
held all of the various chapter 
offices. 

He is a member of the American 
Society of Refrigerating Engineers, 
the National District Heating Asso- 
ciation, the Western Society of En- 
gineers and the Chicago Association 
of Consulting Engineers, 

Members of the F. Paul Anderson 
Committee were Chairman, Lauren 
E. Seeley, president-elect of the 
Society, and dean of the College of 
Technology, University of New 
Hampshire, Durham, N, H.; E. O. 
Eastwood, past president of ASHVE, 
and professor of mechanical en- 
gineering, University of Washington, 
Seattle, Wash.; Walter L. Fleisher, 
past president of ASHVE, and pres- 
ident of Air & Refrigeration Corp., 
New York, N. Y.; H. Berkley 
Hedges, manager, Blast Coil Sur- 
face Sales, John J. Nesbitt, Inc., 
Philadelphia, Pa.; and G, L. Tuve, 
past president of ASHVE, and head, 
Dept. of Mechanical Engineering, 
Case Institute of Technology, Cleve- 
land, Ohio. 
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Summary of Chapter Meetings: 


© ATLANTA—December 11, 1950. 
Members and guests met at Harris 
Tea Room for a social hour and din- 
ner preceding the business meeting. 
H. L. Baker, Jr., presiding officer, 
called the meeting to order and in- 
troduced the guests of the evening, 
16 members of the National Certi- 
fied Pipe Welding Bureau, Technical 
Committee, a unit of the Heating, 
Piping & Air Conditioning Contrac- 
tors National Association. The read- 
ing of the minutes and committee re- 
ports was postponed in the interest 
of conserving time. 

Mr. Everhart of the National Cer- 
tified Pipe Welding Bureau outlined 


the Bureau’s function and said that it _ 


was organized in 1940 to make a 
preliminary study of welding cer- 
tification and procedures. The com- 
mittee will shortly publish a manual 
which Mr. Everhart stated would 
prove the value of the study. He 
stated that a further purpose of the 
Bureau is the establishment of chap- 
ters throughout the country to test 
and/or inspect welding procedures 
and welds. 

The nominating committee then 
presented its report and the follow- 
ing chapter officers were installed for 
the 1951 season: president—E. K. 
Jamison; vice president — J. J. 
O’Shea; secretary—G. B. Hightower: 
treasurer—John Crowley; and board 
of governors—W. M. Garrard and 
G. D. Guler. 


The speaker of the evening, G. B. 
Priester, air conditioning engineer, 
Consolidated Gas, Electric Light & 
Power Co., Baltimore, Md., was in- 
troduced, and spoke on Trends and 
Troubles in Air Conditioning, pre- 
senting along with the talk copies 


*Note: The attendance ratios shown repre 
sent the membership attendance divided by 
the chapter membership These ratios will 
be useful as a partial indication of interest 

by local chapter members in various 

of subjects programmed by the various 
chapters and may be useful in deciding 
subjects for chapter meetings 
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of detailed statistical studies which 
were distributed to the members. At 
the conclusion of the talk, the meet- 
ing was turned into an open forum. 
Attendance 52. 


© ATLANTA—November 13, 1950. 
The business meeting was called to 
order following a social hour and 
dinner at Harris Tea Room and the 
minutes of the October meeting were 
read and approved. The nominating 
committee presented its report. 

F. A. Player introduced the speak- 
er of the evening, J. deB. Shepard, 
associate of P. L. Davidson, consult- 
ing engineer, Greenville, S. C., who 
presented a paper entitled Design 
For Controllability of Industrial Air 
Conditioning. The paper brought 
out the complexities of design fac- 
tors in accomplishing the desired 
purpose in application of air condi- 
tioning to textile mills. An extended 
discussion period followed in which 
questions peculiar to textile industry 
practices were submitted and gen- 
eral observations offered satisfactory 
answers. The meeting was ad- 
journed at 9:30 p.m. Attendance 47. 


© CENTRAL OHIO—December 12, 
1950. The meeting was called to 
order by A. D. Bogen, secretary of 
the chapter, in the Athletic Club of 
Columbus at 8:00 p.m. The minutes 
of the November meeting were read 
and approved; however, due to the 
small attendance caused by the pre- 
holiday season, it was decided to 
carry over committee reports until 
the January meeting. 

It was moved that H. G. Hays, 
president of the chapter, and R. S. 
Curl, vice president of the chapter, 
be appointed to serve as member 
and alternate member, respectively, 
on the Society’s Chapters Conference 
Committee. The motion was passed. 


The meeting adjourned at 9:00 p.m. 
Attendance 12. 


@ CENTRAL OHIO—November 20, 
1950. The meeting was called to 
order by Pres. H. G. Hays at 8:00 
p.m. at the Hoffman Garden and the 
minutes of the October meeting were 
read and approved. This was fol- 
lowed by the introduction of guests 
and the report of the treasurer. T. 
E. Darby introduced the speaker of 
the evening, W. T. Shinholser, vice 
president of a local utility, who 
spoke on You and the Gas Business. 
His talk covered the growth and ex- 
pansion of gas usage, and a review 
of the past and a forecast of the 
future. 

Following Mr. Shinholser’s talk, 
A. D. Bogen introduced Mike Peppe, 
head swimming coach at Ohio State 
University, and Tony Montenaro, 
assistant wrestling coach at the Uni- 
versity, who showed pictures of 
sports activities at Ohio State Uni- 
versity. Attendance 52. Attendance 
ratio 0.44. 


© CINCINNATI—December 5, 
1950. Pres. E. W. McNamee called 
the meeting to order at 7:45 p.m. in 
the Engineering Society Headquar- 
ters and the minutes of the Novem- 
ber 7 meeting were read and ap- 
proved. R. C. Beineke, program 
chairman, reported the programs for 
the forthcoming meetings as follows: 
January—joint meeting with the 
{SRE, with Dr. Clarence A. Mills 
as speaker; February—H.  B. 
Silberstein showing colored movies 
taken in Peru and Mexico; March 

panel discussion (members were 
asked for suggestions on the subjects 
to be discussed); and April—Carl 
F. Boester speaking on New Prac- 
tices in Forced Hot Water Heating. 
R. J. Hanschen gave a report for 
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the membership committee and J. J. 
Bechtol, secretary, spoke concerning 
train reservations to Philadelphia 
for the Society’s 1951 Annual Meet- 
ing. 

R. G. introduced the 
speaker of the evening, J. N. 
Livermore, mechanical engineer of 
The Detroit Edison Co., Detroit, 
Mich., who spoke on Actual vs. Pre- 
dicted Cooling Loads. Mr. Livermore 
cited a number of practical experi- 
ences with regard to the actual cool- 


Anderson 


ing load in one building as against 
the calculated load. At the con- 
clusion of his talk, Mr. Livermore 
was given a rising vote of thanks 
The meeting adjourned at 10:15 p.m. 
Attendance 43. Attendance ratio 
0.37. 


@ CONNECTICUT—November — 30, 
1950. Pres. D. M. Hummel called 
the meeting to order in the Algon- 
quin Club, Bridgeport, at 7:15 p.m. 
The reading of the minutes of the 
previous meeting and committee re- 
ports were dispensed with. 
President Hummel introduced the 
speaker, A. G. H. Dietz, associate 
professor of structural engineering, 


B. K. Eaton, La Grange, IIL, (left) receiving Life Membership Certifi- 
cate from A. L. Walters. The presentation was made at the December 
11 meeting of the Illinois Chapter of ASHVE. 


P. B. Gordon, New York, N. Y., speaking before Illinois Chapter 


members at December 11 meeting. 


Massachusetts Institute of Technol- 
ogy, Cambridge. Professor Dietz 
spoke on Solar Heating for Houses 
and illustrated his talk with slides 
showing various model houses and 
their adaption to solar heat collec- 
tors. The talk was wel received and 
enjoyed by all. The meeting ad- 
journed at 10:15 p.m. Attendance 
52. Attendance ratio 0.24. 


© DELTA—November 14, _ 1950. 
Pres. Ralph Elizardi called the meet- 
ing to order at 7:15 p.m. and fol- 
lowing the introduction of members 
and guests, the minutes of the pre- 
vious meeting were read and ap- 
proved as read. Announcement was 
made of the invitation of the ASRE 
to attend its December meeting 
to be held at the New Orleans Ath- 
letic Club, at which James Todd, 
past president of ASME, 
speak on Engineers Joint Council 
and Unity of the Engineering Pro- 
Several committee reports 


would 


fession. 
were given and a report by the treas- 
urer. It was also announced that 
in connection with the annual meet- 
ing of the Louisiana Engineering 
Society to be held January 18 to 20, 
1951, the Delta Chapter of the 
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ASHVE would supply the speaker 
for the joint ASHVE—ASRE meet- 
ing. C. V. Bankston, sales mgr., 
Industries Sales Corp., New Orleans, 
will be the speaker and his subject 
will be Application of Air Condition- 
ing in Process Work. J. S. Burke 
and Walter Cooke were elected mem- 
ber and alternate member, respective- 
ly, on the Society's Chapters Con- 
ference Committee. 

President Elizardi introduced 
Lester T. Avery, president of the 
Society, who spoke briefly on Society 
activities, after which he discussed 
Dynamic Air Conditioning. He said 
that it is untrue that everyone re- 
quires a different temperature and 
further stated that there is a tem- 
perature that is effective for nearly 


everyone. Attendance 36. 


© GOLDEN GATE—December 14, 
1950. The Christmas Party was 
held at the Hotel Claremont in 
Berkeley, Calif., and after dinner 
dancing was enjoyed by all. No 
business was transacted with the 
exception of the presentation of the 
report of the nominating committee 
on nominees for chapter officers for 
the 1951 season as follows: presi- 
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dent—R. C. Cushing; vice president 
—T. J. Janes; secretary—T. J. 
White; treasurer—J. E. Murray; 
board of governors—F. K. Crouch, 
D. E. McLeod, and Eric Roberts. 
The meeting was attended by 94 
members and guests. 


© /OW A—November 14, 1950. Fol- 
lowing a social hour and dinner at 
the Standard Club, Des Moines, 
Pres. R. S. Stover called the meet- 
ing to order and welcomed the mem- 
bers and guests. The guests were 
introduced by their member hosts. 
President Stover announced the res- 
ignation of C. P. North, chapter vice 
president, due to illness and reported 
that at the board of governors meet- 
ing, C. H. McGuiness, chapter sec- 
retary, was appointed to fill Mr. 
North’s term as vice president and 
that R. H. Schnell had been ap- 
secretary-treasurer. The 


pointed 
previous meeting 


minutes of the 
were read and approved. 


Mr. McGuiness, chair- 
man, introduced the speaker, C. A. 
L. Davis, vice president, John H. 
Kitchen & Co., Kansas City, Mo., 
who spoke on The Heating of Public 
Buildings by Means of Warm Air. 
Mr. Davis touched on the history 
of warm air heating and told of the 
recent improvements. He _ pointed 
out that new designs of introducing 
the heated air into the rooms by 
using floor supply ducts and the 
tempering of the air for each specif- 
ic area eliminated drafts and main- 
He stated 
type are 


program 


tained even temperatures. 
that installations of this 
running about nine and a half to 
twelve percent of the total cost of 
the buildings; and while the air is 
normally introduced into the room 
through outlets along the outside 
walls at the baseboard level, there 
are times where high outlets must 
be used, as in kitchens and halls. 
In closing he pointed out the advan- 
tages of properly zoning certain in- 
stallations. Following his talk, Mr. 
Davis called for a question and an- 
swer period, which was followed by 
a round table discussion. Attend- 
ance 34, 
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@ KANSAS CIiTY—December 4, 
1950. Pres. W. E. Howarth called 
the meeting to order in the Roof 
Garden of the Aladdin Hotel, Kansas 
City, and the minutes of the Novem- 
ber 6 meeting were read and ap- 
proved with a slight change. C. W. 
that the Jan- 
uary held Jan- 
uary 8 and that the guest speaker 
would be Ferdinand Jehle, engineer- 
ing consultant, Hoffman Specialty 
Co., Indianapolis, Ind., who would 
Panel Heating and Its 
R. Scott introduced 8 
guests from the 


Schumacher reported 
meeting would be 


speak on 
Control. A. 
student member 
University of Kansas. 

Mr. Schumacher introduced the 
speaker of the Frank 
Paxton, Gas Service Co., of Kansas 
City. Mo., who spoke on the subject 
The Gas Industry, Today and To- 
morrow. Mr. Paxton’s talk covered 
from, how it 


evening, 


where the 
was delivered, how it should be han- 
died, etc. The talk was very well 


gas came 


presented and proved interesting and 


enjoyable to the members. Attend- 


ance 70. Attendance ratio 0.27. 


© MANITOBA—N ovember 16, 
1950. President Fleming called the 
meeting to order at 8:00 p.m. in the 
Fort Garry Hotel, Winnipeg, and the 
minutes of the October 20 meeting 
were read and approved as read. 
President Fleming announced that a 
meeting of the board of governors 
would be held within that week for 
the purpose of setting up additional 
committees within the Chapter. 

T. W. Southey introduced the 
speaker of the evening, F. W. 
Satchwill, manager gas sales. 
Winnipeg Electric Co., who spoke on 
The Present and Future Winnipeg 
Power Picture. Mr. Satchwill out- 
lined an improved possibility of nat- 
ural gas in Winnipeg but no definite 
time factor was mentioned. The 
meeting was adjourned at 9:40 p.m. 
Attendance 14. 


© MANITOBA—October 20, 1950. 
The meeting was called to order by 
Pres. C. M. Fleming at 8:00 p.m. 


in the Fort Garry Hotel, Winnipeg, 
Manitoba. The minutes of :the Sep- 
tember 18 meeting were read and 
approved and President Fleming out- 
lined the reasons for the increase in 
Chapter dues. 

The speaker of the evening, 3. it. 
Fox. commercial sales manager, 
Minneapolis-Honeywell 
Co.. Ltd., Toronto, and member of 
the Society’s Chapter Relations Com- 
mittee. was introduced. Mr. Fox 
spoke on Gadgets, Gimmicks and 
Electronics or Tools of the Future. 
Following the talk, Mr. Fox was 
thanked by Mr. Davis on behalf of 
the Chapter for his presentation. 
Attendance 19. 


Regulator 


® MASSACHUSETTS November 
21, 1950. Through the courtesy of 
the New England Telephone and Tel- 
egraph Co., the Chapter was con- 
ducted on an inspection tour of the 
new Long Distance Building, Boston. 
Following dinner in the Telephone 
Company's cafeteria, the group as- 
auditorium. Carl 
mechanical 


sembled in the 
Beck, Massachusetts 
plant engineer of the New England 
Telephone and Telegraph Co., de- 
scribed the building using a scale 
model to illustrate his talk. The 
building volume is 8.485.000 cu ft 
with 515,259 sq ft of floor space, 
housing 2,700 employees. All long 
distance calls in the New England 
area are routed through this building 
and operators are able to dial calls 
automatically at a great saving in 
time and expense. 

Amos Kent, design engineer, 
Buerkel Co., outlined the important 
engineering features of the heating, 
ventilating and air conditioning sys- 
tems for the building. The heating 
plant includes two water tube, 460 
hp steam boilers. Both boilers are oil 
fired and one is equipped with a 
stoker and may be connected to coal 
firing in 36 hours. 

The audience was then divided 
into five groups and was conducted 
through the building. Guides took 
each group to the boiler room, the 
compressor room, the cooling tower 
and typical equipment rooms. Of 
particular note was the ample space 
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provided for all mechanical equip- 
ment, the efficient arrangement of 
all systems, and the excellent appear- 
ance of all equipment areas. 

In addition to viewing the heating 
and ventilating systems, the groups 
were shown a_ switchboard room 
where long distance calls are dialed 
automatically, and a dial switching 
apparatus room. 

The tour gave the members an op- 
portunity to personally examine the 
operation of one of the most ex- 
tensive and modern installations of 
heating and air conditioning equip- 
ment in this vicinity. 

All enjoyed the tour and expressed 
their appreciation to the New Eng- 
land Telephone and Telegraph Co. 
officials for their courtesy. Attend- 


ance 54. Attendance ratio 0.50. 


© MIAMI VALLEY—November 13, 
1950. Pres. C. D. Weaver called 
the meeting to order after dinner 
at Pappys Kitchen Cottage and in- 
troductions were called for. On re- 
quest of the acting membership 
chairman, W. R. Budde, President 
Weaver appointed Dave Pickrel and 
F. S. Hamer to select a new member- 
ship chairman. Following the an- 
nouncement of a few items concern- 
ing chapter affairs, R. C. Allen 
reported that S. R. Lewis, past presi- 
dent of ASHVE and partner, Samuel 
R. Lewis & Associates, Chicago, IIl., 
would be the guest speaker at the 
next meeting. Mr. Allen then in- 
troduced J. R. Vernon, assistant sec- 
retary and sales promotion megr., 
Johnson Service Co., Milwaukee. 
Wis., who spoke on Current Practices 
in Automatic Temperature Control 
for Heating and Air Conditioning. 
Following a discussion period, the 
meeting was adjourned. Attendance 
35. 


© MICHIGAN—December 11, 1950. 
The December meeting was a joint 
meeting with the Detroit sections of 
the ASRE and the ASME, and the 
discussion of chapter business was 
waived in view of the full program. 
Dinner was served at 6:30 p.m. in 
the Engineering Society of Detroit 


building and T. J. Ammel, chairman 
of the Detroit section of ASRE, acted 
as toastmaster. H. K. Gandelot, 
chairman of the Detroit section of 
ASME, introduced the coffee speaker, 
D. A. Gauthier, French consular 
agent for Detroit who spoke on 
Some Recent Observations in France. 
Mr. Gauthier’s extremely interesting 
presentation was based upon com- 
parative personal observation during 
his visits to France in 1935 and 1950. 
He voiced optimism in the decrease 
of Communistic control, and stressed 
the extreme importance of the Mar- 
shall Plan and the present precarious 
geographical situation of France. 

The members then retired to the 
auditorium and C. F. Donohoe, pres- 
ident of the Michigan Chapter of 
ASHVE, introduced the moderator 
of the evening, J. N. Livermore. Mr. 
Livermore then presented the follow- 
ing men, who participated in the pro- 
gram, speaking on the subjects 
listed: Prof. Axel Marin, University 
of Michigan, Ann Arbor, Mich.— 
Heating; Bradlee Pruden, Giffels & 
Vallet, Detroit, Mich.—Cooling; H. 
E. Ziel, Albert Kahn, Inc., Detroit, 
Mich.—Ventilating; T. N. Adlam, 
vice president and general manager, 
Sarco Mfg. Corp., New York, N. Y. 

Panel Heating. The representative 
attendance and the number of ques- 
tions following each presentation in- 
dicated a successful and interesting 
program. Attendance 250. Attend- 
ance ratio 0.33. 


© MINNESOTA—December 4, 
1950. Members and guests met in 
the Garden Room of the Dyckman 
Hotel, Minneapolis, and Pres. G. M. 
Kendrick called the meeting to order 
at 8:10 p.m. introducing the guests of 
the evening. A short account of the 
tentative arrangements for the Feb- 
ruary 23, 1951 meeting of the Min- 
nesota Federation of Engineering So- 
cieties was given. The minutes of 
the November meeting were then 
read and approved. The chapter 
representative on the local Civilian 
Defense Committee, J. A. Holbrook, 
gave a report on the November 14 
meeting of the Committee. His re- 
port indicated the apparent lack of 
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interest and inadequacy of civilian 
defense organizations in the cities 
in the central part of the country. 

E. F. Snyder, vice president of the 
Chapter, introduced the speaker of 
the evening, Richard Feigal, project 
engineer, Minneapolis-Honeywell 
Regulator Co., who replaced the 
scheduled speaker who was ill. Mr. 
Feigal spoke on Electronic Humid- 
ity Control and gave a very interest- 
ing presentation, which was followed 
by a question and answer period. 
Attendance 96. Attendance ratio 
0.29. 


© NEBRASKA—N ovember 14, 
1950. Pres. G. W. Colburn called 
the meeting to order at 6:30 p.m. in 
the Hotel Castle, Omaha. The guest 
speaker of the evening, W. E. Nanes, 
consulting engineer from Des 
Moines, !a., was introduced. Mr. 
Nanes spoke on Designing the Heat- 
ing and Air Conditioning for a Mod- 
ern Office Building, and illustrated 
his talk with motion pictures. He 
covered the complete history of the 
installation of the air distribution 
system in the new Iowa Power & 
Light Company office building in 
Des Moines, and also gave some 
comparative installation 
cost figures. The meeting was ad- 
journed at 9:30 p.m. Attendance 
30. Attendance ratio 0.25. 


interesting 


© NORTH CAROLINA—December 
8, 1950. Following a social hour, 
dinner was served at 7:00 p.m. at 
the Starmount Country Club, Greens- 
boro, At the completion of dinner, 
the meeting was called to order by 
Pres. M. F. DuChateau and a state- 
ment of chapter finances was given 
by G. B. Rottman, the secretary- 
treasurer. This was followed by the 
election of officers for the 1951 sea- 
son with the following results: pres- 
ident—R. O. McGary; vice president 
—L. L. Vaughan; secretary-treasur- 
er—J. A. Rice; board of governors 
—M. F. DuChateau, Alton Skinner, 
Jr., W. H. Sullivan, Jr., and R. M. 
Warren, Jr. 

At the conclusion of the balloting, 
Mr. DuChateau turned the meeting 
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over to the new president, Mr. 
McGary. Mr. McGary expressed 
his appreciation for being selected 
president and asked for the con- 
tinued cooperation of the member- 
ship to insure a bigger and better 
North Carolina Chapter. 

J. E. Hart, program chairman, 
then introduced the speaker of the 
evening, R. D. Tutt, chief engineer, 
Tuttle and Bailey, Inc., New Britain, 
Conn. Mr. Tutt spoke on Modern 
Trends in Air Distribution and at the 
conclusion of the talk a lengthy 
discussion period on the subject was 
conducted. The meeting was ad- 
journed at 10:30 p.m. Attendance 
68. Attendance ratio 0.52. 


® NORTHERN OH1IO—December 
11, 1950. During dinner, which pre- 
ceded the business meeting, members 
and guests were addressed by Brooks 
Jones, a lawyer from Cleveland and 
a member of the Council of World 
Affairs, who spoke on Rearmament 
of Germany. The business meeting 
was called to order in the Warner 
Auditorium by Pres. W. M. Rowe 
and the minutes of the November 13 
meeting were read and approved. 
President Rowe announced _ that 
Lester T. Avery, president of the So- 
ciety, had met with the board of 
governors prior to the chapter busi- 
ness meeting. Mr. Avery briefed the 
board on the activities of the Society 
and left many worthwhile sugges- 
tions for the chapter officers to con- 
sider. The next order of business 
was the election of a member and 
alternate member to represent the 
Northern Ohio Chapter on the Chap- 
ters Conference Committee. John 
Richmond was elected the member 
and L. C. Burkes was elected alter- 
nate member. 

The meeting was then turned over 
to C. M. Humphreys, who introduced 
the speaker of the evening, A. J. 
Hess, member of the Chapter Rela- 
tions Committee and member-owner, 
Hess-Greiner & Polland, Los Angeles, 
Calif. Mr. Hess spoke on High Tem- 
perature Hot Water Heating, defin- 
ing this method of heating as one 
in which the water temperature was 
above 212 F, with the pressure high 
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enough at all times to prevent boil- 
ing in any part of the system. He 
stressed the simplicity of the design 
procedure and its widespread ap- 
plication in the southwest to indus- 
trial heating problems. Mr. Hess 
emphasized the need for careful at- 
tention to pressure losses in the sys- 
tem and local pressures in order that 
the pressures at all points be above 
the boiling point. He stated that the 
one-pipe system using high tempera- 
ture, high velocity hot water showed 
definite economies as compared to 
steam in large installations. 

Mr. Hess concluded his talk by 
describing the Phytotron at the Cal- 
ifornia Institute of Technology. 
This is an experimental greenhouse 
with some forty rooms held at dif- 
ferent temperatures and humidities 
in order to study plant growth by 
subjecting the plants to various pre- 
cycles of temperature 
Mr. Hess’ interesting 


determined 
and humidity. 


and informative talk was well re- 
ceived by the audience and an in- 
teresting discussion period followed. 


Attendance 66. 


© OKLAHOMA—N ovember 22, 
1950. Pres. R. E. 
and called the meeting to order at 
8:00 p.m. at the Skirvin Hotel, Okla- 
homa City. The roll call was by 
signature and the reading of the 
minutes was dispensed with. W. E. 
Suchan, Jr., president of the Student 
Branch at Oklahoma A & M College, 
Stillwater, was introduced and gave 
a report on the Student Branch. 
The guest speaker of the evening, 
Lester T. Avery, Cleveland, Ohio, 
president of the Society, was intro- 
duced. Mr, Avery in his prelimi- 
nary remarks gave a report on 
the activities of the Society and the 
work of the Chapter Relations Com- 
mittee. In his talk on Dynamic Air 
Conditioning, he said that unless the 
surrounding air acted as a medium 
to remove heat from the human 
body, it would actually burn up, 
since each individual generates 
enough heat to be equivalent to a 
100-watt bulb. He further stated 
that it is not true that everyone 
desires a different temperature since 


Swan presided 


there is a temperature that he main- 
tains is both effective and comfort- 
able for practically everyone. Mr. 
Avery explained that if the tempera- 
ture is kept between 73 and 78 deg 
and the humidity between 30 and 50 
percent, the majority of people will 
be comfortable and will work ef- 
ficiently. 

Mr. Avery stressed the importance 
of air purity and quality and em- 
phasized that different kinds of at- 
mospheric pollutants require dif- 
ferent treatment so that the proper 
treatment of air for purity would 
include a number of different steps. 
Mr. Avery gave an excellent pres- 
entation and the meeting adjourned 
at 10:30 p.m. Attendance 68. At- 
tendance ratio 0.40. 


© OREGON—November 9, 1950. 
The meeting was called to order in 
the Old Heathman Hotel by Pres. 
R. C. Chewning and the minutes 
of the previous meeting were read 
and approved. Reports were made 
by the chairmen of the membership, 
social and meetings committees. A 
motion was passed instructing the 
Secretary to write a letter to Piertro 
Belluschi congratulating him on be- 
half of the chapter on his recent ap- 
pointment as dean of the architect- 
ural department of M.I.T. and invit- 
ing Mr. and Mrs. Belluschi to attend 
the December meeting of the Oregon 
Chapter. President Chewning read 
a letter from K. F. Baldwin, presi- 
dent of the Golden Gate Chapter, 
offering any desired assistance to the 
Oregon Chapter in the promotion of 
the 1951 Semi-Annual Meeting in 
Portland. 


The meeting was turned over to J. 
D. Kroeker, who brought the chap- 
ter up to date on the activities of the 
City Committee on Air Pollution and 
introduced the speaker of the eve- 
ning, Jack Hubbard, who spoke con- 
cerning the nature of air pollution 
and the many problems it brings to 
those endeavoring to formulate con- 
trols, laws and codes. Mr. Hubbard’s 
talk covered all phases of the prob- 
lem and suggested various avenues 
of approach to a solution. 
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Mr. Kroeker then introduced 
Lawson McCall, executive assistant 
to Governor Douglas McKay, who 
acquainted the chapter with the steps 
that the state government is taking 
in an effort to combat the air pollu- 
tion problem in Oregon before it 
reaches such serious proportions as 
now exist in other west coast areas. 
Mr. McCall then introduced Dean 
Price, a member of the State Com- 
mittee on Air Pollution, who indi- 
cated that the State Committee as 
it now stands has at its disposal an 
excellent collection of brains and 
abilities. He stressed the point that 
the State Committee is approaching 
the problem in an_ extremely 
thorough manner and will carry all 
investigations on in such a way that 
the code as finally written should be 
mutually satisfactory to all groups 
concerned. The next speaker was 
Mr. Benard, of the City of Portland 
Department of Buildings, who ex- 
pressed satisfaction with the steps 
that had been taken thus far to com- 
bat the air pollution problem in the 
Portland area and expressed the de- 
sire of the Department of Buildings 
to be cooperative and helpful in any 


way possible. Attendance 84. 


© PHILADELPHIA—December 12, 

1950. The meeting was called to 
order in the Engineers Club at 7:35 
p.m. by Pres. J. W. McElgin and the 
minutes of the previous meeting 
were read and approved, followed 
by the report of the treasurer, which 
was approved as read. 

The speakers of the evening, 
Andrew T. Browne, of A. C. F. 
Brill Co., and L. F. Reynolds, of 
the Budd Co., were introduced. Mr. 
Browne spoke on Motor Coach Air 
Conditioning and Mr. Reynolds’ 
talk was on Railway Car Air 
Conditioning. Both talks were well 
presented and well received by the 
audience. The meeting adjourned 
at 9:30 p.m. Attendance 104. 
Attendance ratio 0.34. 


e PHILADELPHIA—November 9, 
1950. Pres. J. W. McElgin called 
the meeting to order at 7:45 p.m. 


at the Engineers Club and the min- 
utes of the previous meeting were 
read and approved. Following the 
reading and approval of the treas- 
urer’s report, the guest speaker of 
the evening, G. L. Wiggs, senior 
partner, Wiggs, Walford, Frost & 
Lindsay, Montreal, was introduced. 
Mr. Wiggs spoke on the subject 
Radiant Heating and Cooling and 
gave a very interesting presentation 
which was well received. The meet- 
ing adjourned at 9:40 p.m. Attend- 
ance 120. Attendance ratio 0.44. 


© PITTSBURCGH—December 11, 
1950. Following a social hour in 
the Hunt Room of Webster Hall 
and dinner in the Colonial Room, 
the business meeting was called to 
order by Pres. A. F. Metzger and the 
minutes of the November 13 meet- 
ing were read and approved as read. 
W. D. Simpson reported that the 
speaker at the January Meeting 
would be John W. James, member 
of Council and chief research engi- 
neer, McDonnell & Miller, Inc., Chi- 
cago, Ill. 

Mr. Simpson then introduced the 
speaker of the evening, Raymond 
Mancha, vice president, ventilation 
equipment, Joy Mfg. Co., Pittsburgh, 
Pa., who spoke on Axial Fans and 
Their Application. Mr. Mancha in- 
troduced Dr. T. H. Troller, vice 
president in charge of engineering, 
Joy Mfg. Co., who is responsible 
for the design of the firm’s fans. 
Preceding the talk, Mr. Mancha 
showed a sound film in full color 
of the manufacturing of fans. At 
the conclusion of the film, he de- 
scribed the close tolerance between 
the fan blades and housing, the 
performance (with the cost of opera- 
tion of various types compared), and 
the space saved. He mentioned that 
there are two types of axial fans 
tubeaxial and vaneaxial and 
spoke of the difference between the 
two as follows: Tubeaxial fans are 
generally used against resistance, and 
commonly have relatively large hubs 
and helical blades. Vaneaxial fans 
incorporate guide vanes to modify 
performance and increase efficiency. 
All types of axial flow fans vary in 
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shape, number of blades, their 
angles, and ratio of hub diameter to 
impeller diameter. The meeting was 
adjourned at 9:55 p.m. Attendance 
41. 


® ROCKY MOUNTAIN—November 
1, 1950. Pres. R. W. Petersen called 
the meeting to order at 7:45 p.m. 
in the Silver Wmg Inn, Englewood, 
Colo., and following the roll call 
of members, the guests were intro- 
duced. The minutes of the previous 
meeting were read and approved 
and reports were given by the mem- 
bership and review and the code 
committees. 

The speaker of the evening, F. J. 
Nunlist, chief engineer, L. J. Mueller 
Furnace Co., Milwaukee, Wis.. was 
Mr. Nunlist spoke on 
Modern Trends in Warm Air 
Heating, using slides to illustrate 
his talk. Mr. Nunlist discussed the 
advancements made in_ residential 
warm air heating as the result of 
research carried on since the war. 


introduced. 


A question and answer period fol- 
lowed the talk which indicated the 
fine response and the interest shown 
in Mr. Nunlist’s talk. At the con- 
clusion of his talk, Mr. Nunlist was 
extended a vote of thanks. 

Fred Janssen reported that five 
ASHVE members were on the roster 
of the Code Committee of the City 
and County of Denver, which is now 
undertaking to revise the Heating 
and Ventilating Sections of the 
Building Code. The meeting ad- 
journed at 9.55 p.m. Attendance 
59. Attendance ratio 0.48. 


® ROCKY MOUNT AIN—October 4, 
1950. The meeting was called to 
order by Pres. R. W. Petersen in 
the Silver Wing Inn, Englewood, 
Colo., and the minutes of the previ- 
ous meeting were read and approved. 
The roll call of members and the 
introduction of guests were followed 
by a report of the entertainment 
committee. 

Carl F. Boester, housing consult- 
ant, Purdue Research Foundation, 
Purdue University, W. Lafayette, 
Ind., was the speaker of the evening, 
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and Mr. Boester’s topic was High 
Temperature Forced Hot Water 
Heating. Mr. Boester described 
current practices in high tempera- 
ture forced hot water heating as a 
result of his observations on a recent 
tour of Great Britain and some 
continental European countries. He 
described, in some detail, the heat- 
ing system at Buckingham Palace in 
London and the widespread use of 
high temperature water as the medi- 
um for district heating. At the con- 
clusion of the talk, Mr. Boester was 
given a vote of thanks for his in- 
formative and entertaining talk. The 
meeting adjourned at 10:15 p.m. 
Attendance 55. Attendance ratio 
0.47. 


© SHREVEPORT—November | 15, 
1950. The meeting was called to 
order after a social hour and dinner 
at the Caddo Hotel by Pres. B. E. 
Segall, Jr. and the guests at this 
meeting included the wives of some 
of the members. President Segall 
requested a report from the nominat- 
ing committee for officers for 1951. 
The following members were nomi- 
nated: president—S. W. Beaty; 
vice president—R. W. Hood; secre- 
tary—W. S. Evans; treasurer—M. 
A. Hudson; and board of governors 
L. C. Haas, B. E. Segall, Jr., and 
J. B. Struwe. A motion was passed 
unanimously electing the nominees 
as the new officers for 1951. 
President Segall then introduced 
the honored guest of the evening. 
Lester T. Avery, president of 
ASHVE, Cleveland, Ohio, who ex- 
plained briefly the aims and activities 
of the Society. Speaking on Dynamic 
Air Conditioning, Mr. Avery stated 
that an individual generates enough 
heat to be equivalent to a 100-watt 
bulb, which is enough to burn you 
up if the air around you did not act 
as a medium to remove the heat from 
your body. Mr. Avery dealt with 
some common misconceptions about 
temperature and declared that heat- 
ing and air conditioning engineers 
know more than they are putting 
into practice. He said that not 
everyone wants a different tempera- 
ture, stating that there is a tempera- 
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ture that is effective and comfortable 
for nearly everybody. 

Mr. Avery emphasized the im- 
portance of air purity and quality 
and pointed out that we have the 
knowledge and the technique to re- 
move air borne bacteria and other 
pollutants. He said it is necessary 
to note that the different kinds of 
atmospheric pollutants require dif- 
ferent kinds of treatment. For ex- 
ample, bacteria and virus require one 
kind of air purification, dusts an- 
other, gases and fumes a still differ- 
ent one, so that the proper treatment 
of air purity would include a number 
of different steps. All of these are 
proved and ready for use in the 
hands of the skilled technician, he 
declared. 

Concluding his talk. Mr. Avery 
said: “I challenge you to use the 
knowledge, the skills, the tools of 
our profession which are available. 
You frequently are willing to com- 
promise bec ause of the cost. Man- 
kind’s development, the increase in 
life span, and the freedom from 
pestilence and plague have been 
made possible by man’s use of knowl- 
edge to control his relationship to 
his environment. Here we are in a 
position to control the environment. 
obligation and your 
Following the con- 
Avery 


This is 
opportunity.” 
clusion of his talk, Mrs. 
introduced to the group and thanked 
for being the Chapter’s guest. At- 
tendance 52. 


your 


was 


© SOUTH TEXAS—November 17, 
1950. Members and guests met at 
Bill Williams Restaurant and Pres. 
H. W. Broadwell called the meeting 
to order, after which the minutes of 
the preceding meeting were read and 
approved. Reports were given by 
J. C. Lewis, membership chairman, 
J. N. Powell, attendance chairman, 
A. A. Rasmussen, research chairman, 
and B. P. Fisher, coordinator of stu- 
dent branches. President Broadwell 
announced that the new roster was 
about to go to press and E. G. 
Floeter, Jr., treasurer, gave a finan- 
cial report. 

Reg F. Taylor, treasurer of the 
Society and consulting engineer of 


Houston, introduced Lester T. Avery, 
president of the Society, Cleveland, 
Ohio, brief talk on 
Society Mr. Avery's 
Dynamic Air 


who gave a 
activities. 
main talk 
Conditioning in which he stated that 
there is a temperature that is effec- 
tive and comfortable for nearly every- 
With a projector and slides 
greatly ex- 


was on 


body. 
he demonstrated 
panded use of controlled conditions 


how 


in war plants increased productivity 
and comfort of workers. He recom- 
mended the use of bactericidal lamps 
and glycol to kill airborne germs. 
He stated that too many engineers 
temperatures and 
should be 


Mr. 


recommended the following 


only 
consideration 


considered 
that 
given to cleaning of the air. 


most 


Avery 
books as 
the membership: 


Health 


suggestions to 
“Industrial 
Engineers”, “Public Health 
Engineers”, and “Temperature and 
Human Life.” Attendance 96. At- 
tendance ratio 0.40. 


reading 


© SOUTHWEST TEXAS—November 
20, 1950. Pres. L. S. Pawkett called 
the meeting to order in the Tapestry 
Room of the St. Anthony Hotel, San 
Antonio, and the minutes of the pre- 
ceding meeting were read and ap- 
proved as read. An auditing com- 
mittee was appointed consisting of 
the following members: A. T. 
Moses, J. L. Rea, Jr.. and D. F. 
Schuett. The following chapter off- 
cers were elected for the 1951 sea- 
president—I, W. Wilke; vice 
Ww. Ws Long; and secre- 
tary-treasurer—D. E. Locher. 

Dr. F. E. Giesecke, past president 
of the Society, introduced Lester T. 
Avery, president of the Society, 
Cleveland, Ohio, who gave a short 
talk on the history, organization, 
aims, and accomplishments of the 
Society, which was followed by a 
brief intermission. At the conclu- 
sion of the intermission, Mr. Avery 
began his talk on Dynamic Air 
Conditioning. Mr. Avery stressed 
the importance of conditioning of 
air because of the two aspects in 
which the human body is influenced 
by air: the air that we breathe and 
the air as a body environment. Con- 


son: 


president 
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ditioning the air for the first pur- 
pose is of extreme importance, 
especially in industrial sections of 
the country where air contamination 
and pollution are most common. 
Here there is a very important prob- 
lem of air cleaning and purifying 
and of bacterial control. Mr. Avery 
suggested several sources of informa- 
tion on air cleaning and purification, 
mentioning the use of air filters, 
washers, glycol spray, and germici- 
dal lamps, and stated that there is 
much to be learned in these fields 
of air treatment. 

He reminded the audience that 
the ASHVE Research Laboratory has 
done much in the way of study of 
the air as body environment. He 
mentioned particularly the need to 
include in the comfort chart the 
factor of radiant energy as it in- 
fluences the human body. The 
speaker stated that the body works 
most efficiently when in a “neutral” 
atmosphere; that is, when the heat 
generated by the body is exactly 
balanced by its ability to give off 
this heat to the environment. Other 
factors such as shock, humidity, ac- 
climatization, and “threshold of re- 
sistance” of the body and of the 
surrounding atmosphere were dis- 
cussed in a most interesting manner. 
Attendance 58. Attendance ratio 
0.48. 


© VIRGINIA—November 15, 1950. 
Pres. W. P. Robinson called the 
meeting to order at 8:20 p.m. and 
after welcoming the guests, called 
for the reading of the minutes of 
the October meeting. This was fol- 
lowed by the reading of reports by 
the treasurer and the nominating 
committee. FE. D. Duval reported 
for the ASA B-9 Safety Code 
Committee recommending that the 
chapter concur with any group trying 
to get the code enforced by the City 
of Norfolk, stating that the com- 
mittee found that the ASA B-9 
Safety Code is already a part of 
Norfolk’s Codes. 

The speaker of the evening, P. 
L. Davidson, consulting engineer of 
Philadelphia, Pa., was introduced. 
Mr. Davidson’s subject was /ndustrial 


Air Conditioning and he began by 
explaining how the textile industry 
had been a leader in the air condi- 
tioning field, and he had found it 
so interesting so as to take him away 
from the field of comfort cooling. 
He compared the various air con- 
ditioning systems used in the textile 
industry and pointed out their merits 
and their shortcomings. He stated 
that the importance of clean air in 
the mills was emphasized by its 
effect on the color and price of the 
final product; mentioning that dirty 
cloth is either dyed a dark color or 
sold as seconds, with pastel shades 
bringing the highest prices. In 
closing, he commented on the prob- 
lems which windows present to in- 
dustrial air conditioning and stated 
that he does not know of any textile 
mill being built today that has win- 
dows in it. Mr. Davidson’s talk was 
followed by a question and answer 
Attendance 15. Attendance 


ratio 0.35 


period. 


© WISCONSIN—December 11, 1950. 
Dinner was served at 6:30 p.m. in 
the Engineers Society Building, at 
the end of which Pres. F. J. Nunlist 
welcomed the members and guests. 
The minutes of the November meet- 
ing were read and approved and re- 
ports were given by the membership, 
meetings, and program committees 
and by the secretary, N. E. Hill. 

The speaker of the evening, John 
W. James, chief research engineer, 
McDonnell & Miller, Inc., Chicago, 
Iil., was introduced. Mr. James’ 
subject was Hot Water Heating and 
he opened the discussion with a de- 
scription of the tower of heat in 
England whereby water used to cool 
the condensers of a power station, is 
stored in a large insulated vessel and 
then used for heating a housing de- 
velopment. This hot water was 
formerly wasted into the river and 
the point was brought out that where 
large quantities of heat are now 
wasted, consideration should be 
given to the probable use of this 
heat. 

Mr. James gave a detailed history 
of the development of hot water heat- 
ing and gave specific reference to 
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the handbook on heating first pub- 
lished in 1910 and authored by Pro- 
fessor Hoffman of Purdue Universi- 
ty. Mr. James stated that there has 
been a tendency in recent years to 
increase the pressure and tempera- 
ture of hot water heating systems so 
as to reduce the size of the system 
piping as well as to reduce the size 
of installed heat dissipating means 
in the rooms, such as radiators, con- 
vectors, and unit heaters. A num: 
ber of precautions were cited in the 
design of hot water heating systems 
with specific reference to avoid hav- 
ing the closed hot water tanks be- 
coming waterlogged because of in- 
adequate size and because of im- 
proper piping between the boiler 
and the expansion tank. 

Details in the current designs of 
relief valves were shown in reference 
relief 


valves made several years ago. He 


to troubles encountered in 
stated that even on a hot water heat- 
ing system full protection can only 
be accomplished if a water feeder 
is installed on the boiler together 
with a properly designed and located 
low-water cutoff. Reference was 
made to the ASME Code provisions, 
which specify that on large sizes of 
hot water boilers, several 
safety valves are required, one coded 
hot water relief valve can be used 
in conjunction with one or more 
Following 


where 


steam pop safety valves. 
the discussion period, the speaker 
was extended a rising vote of thanks. 
Attendance 65. Attendance ratio 
0.24. 


STUDENT BRANCHES 

© UNIVERSITY OF TEXAS~— 
November 7, 1950. Pres. L. E. 
Scott called the meeting to order at 
7:30 p.m. in the Engineering Building 
and the minutes of the October meet- 
ing were read and approved. Prof. 
W. E. Long urged the students to 
attend the Southwest Texas Chapter 
meeting on November 20, stressing 
that the program for the evening 
consisted of a social hour at 6:30 
p-m., dinner at 7:30 p.m., followed 
by the business meeting at which 
President Lester T. Avery would 
speak on Dynamic Air Conditioning. 
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President Scott introduced I. W. 
Wilke, heating engineer, Southern 
Union Gas Co., Austin, and co- 
sponsor of the University of Texas 
Student Branch, who in turn intro- 
duced the speaker of the evening, 
A. T. Moses, partner, Darley and 
Moses, Austin. Mr. Moses spoke 
on Prospective Engineers, emphasiz- 
ing the importance of the engineer 
gaining the confidence of the other 
professions and of holding active 
membership in a technical organiza- 
tion such as the ASHVE or ASME. 
Attendance 19. Attendance ratio 0.58. 


@ UNIVERSITY OF TEXAS— 
October 17, 1950. The meeting was 
called to order in the Engineering 
Building at 7:00 p.m. by Pres. L. 
E. Scott and the minutes of the pre- 
vious meeting were read and ap- 
proved. President Scott then read 
the appointments for the various 
committees as follows: program— 
R. M. Tittle, chairman, W. A. Cox, 
M. W. Ferguson, E. F. Barnes; pub- 
licity—M. F. Klevar, chairman, J. 
W. Paxton, W. N. Buck, H. C. 
Ferguson; and membership—M. A. 
Drews, chairman, A. J. Gillian, E. 





F. Schroerluke. A lengthy discus- 
sion was held concerning the publi- 
cation of the student branch paper, 
the Register, and D. P. Collins, who 
is doing most of the work, urged 
members to bring any news which 
might be of interest. Mr. Schroerluke 
volunteered to assist Mr. Collins in 
publishing the paper. 

Three pictures, “1949 Highlights 
of Southwest Conference Football”, 
“Rocky Mountain Trout”, and “Music 
of America”, Attend- 
Attendance ratio 0.60. 


were shown. 


ance 16. 


Candidates for Membership 


The Society’s By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the JourNnaAL of the Society, or mailed to all mem- 
bers. When the replies are received from references the Candidate’s application shall be submitted to and acted upon by the Admis- 
sion and Advancement Committee as soon as possible. 

When the Admission and Advancement Committee has acted favorably upon a Candidate’s application and assigned his grade, the 


Council shall confirm the election of the proposed Candidate for membership. 


9 


including 47 student applications, 2 reinstatements; 


sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


During the past month 91 applications for membership, 
and 13 advancements have been received and the names of these men and their 


The Admission and Advancement Committee, and in turn, the Council, urge 


members to assume their share of responsibility of receiving these candidates into membership by advising the Executive Secretary 


promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by February 28, 1951, these candidates will be voted upon by the Council. 


to membership will be notified by the Executive Secretary immediately after election. 


Burke, D. J., Designer, Edward J. Long, 
Cons. Engr., Springfield, Ill. Rererences: 
B. E. Hadley*, N. P. Hall, E. J. Long, 
E. C. Worthington*. 
arnMACK, E. W., Sales Engr., Armstrong 
Cork Co., Houston, Tex. RerereNnces 
A. M. Chase, Jr., G. J. Collins, Lacy 
Key. Jr., R. J. Salinger. 

‘arrotn, F. T., Jr., Product Application 
Engr., Herman Nelson Div., American 
Air Filter Co., Philadelphia, Pa. Rer- 
erences: Isadore Director, W. D. 
Strause, H. M. Teuber, E. K. Wagner. 
‘rapTree, J. D., Sales Engr., Clarage Fan 
Co., Washington, D.C. Rererences: S. 
R. Allen, H. H. Hill, W. L. Hoover, 
Glegge Thomas. 

DeMartint, R. J., Chief of Plbg. & Htg., 
Huffman-Wolfe Co., Atlanta, Ga. Rer- 
erences: A. C. Gowdy, E. K. Jamison, 
I. B. Kagey, W. S. Miller. 

Doencn, F. H., Jr, Htg. Designer, 
Schweiger, Heapy & Associates, Day- 
ton, Ohio. Rererences: George Arnold*, 


~ Non -Member 
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Howard Fielder*, M. O. 
Schweiger. 

Dymonp, D. M., Testing Engr., Canadian 
Standards Assoc., Toronto, Ont., Can- 
ada. Rererences: J. D. Barnes*, D. T. 
Hewson*, G. Moes*, J. H. Parkin*. 

Epstetn, Georce, Chemical Engr., Bureau 
of Ships, Dept. of the Navy, Washing 
ton, D.C. Rererences: A. E. DeSomma’*, 

A. S. Gates, Jr., J. G. 


Heapy, J. M 


C. C. Carson, 
Muirheid. 

Ficxett, G. E., New England Mer., The 
Powers Regulator Co., Boston, Mass. 
Rererences: F. H. Brigham, E. G. 
Carrier, Adolph Ehrenzelier, T. F. 
McCoy. 

Firanerty, G. R., Factory Repr., 
McDonnell & Miller, Inc., Chicago, II. 
Rererences: A. F. Bowers, J. W. 
James, N. W. Swanson, J. H. Volk. 

Franke, R. P., Sales Engr., Edwin H. 
Taze Co., Baltimore, Md. Rererences: 
John Engalitcheff, Jr., F. M. Hewitt, 
W. W. Hill, E. H. Taze. 

Gavett, J. M., Owner, John M. Gadell & 
Co., Ocala, Fla. Rererences: Sydney 


Those elected 


Anderson, Jr. R. J. Clark, H. A. 
Daugherty*, J. S. Farr*. 

Gisson, E. H., Jr., Sales Repr., 
Co., Inc., Seattle, Wash. Rererences 
D. H. Conkling, J. L. Farrar, E. H. 
Langdon, R. H. Liniger. 

Gitpersteeve, R. B., Sales Engr., Landers 
Engineering Co., Buffalo, N. Y. Rerer 
ences: M. C. Beman, J. H. Bryce, L. A. 
Cherry, Edwin Woolcock. 

Guevremont, O. E., Mer. of Htg. Div., 
Marine Industries, Ltd., Sorel, Que., 
Canada. Rererences: H. W. H. Casperd, 
G. C. Cummings, F. S. Lapping, J. H. 
Pietsch. 

HumKe, C. P., Sales Engr., Wm. 
Kingswell, Inc., Washington, D. 
Rererences: P. A. Croney, R. 
Dovener, J. H. Hanlein, W. 
Kingswell. 

Hyatt, L. L., General Mer., E. J. 
McMahon & Co., Spartanburg, S. C 
Rererences: J. W. Rockwell, R. K. 
Rouse, R. A. Stipp, W. M. Wallace, II. 

Larsett, R. A., Estimator, Arnett’s 
Plumbing & Heating, Albany, Ore. Rer- 


Bowles 
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ERENCES: V. A. Beers, J. W. Jacobson, 
O. T. Jacobson, A. A. Pyfer. 

Lecce, S. C. Chief Design Engr., Tem- 
perature Ltd., London, England. Rerer- 
ences: R. E. W. Butt, D. E. Peters*, 
W. T. Stone*, A. W. Turner*. 

Mak, K. W., Designing Engr., Buerkel & 
Co., Inc., Boston, Mass. REFERENCES: 
W. H. Austin, D. E. Dover, D. C. 
Miller, F. C. William. 

Meutenpyke, Bruce, Sales Engr., Electro- 
mode Corp., Rochester, N. Y. Rerer- 
ences: E. F. O'Connell, J. A. Manion, 
S. H. Perkins, R. G. Wyld. 

Mircuett, W. S., Sales Engr., Kirk 
Cousart & Associates, Durham, N. C. 
Rererences: Kirkpatrick Coursart, F. J. 
Reed, G. B. Rottman, W. M. Wallace 
IL. 

Motsetie, Wituiam, Chief, Gas Fired 
Product Div., U. S. Air Conditioning 
Corp., Minneapolis, Minn. Rererences: 
A. B. Algren, L. P. Hanson, G. F. 
Miller, R. A. Nelson. 

Morst, R. R., Application Engr., Sturte 
vant Division, Westinghouse Electric 
Corp., Syracuse, N. Y. Rererences: 
R. A. Baker, F. W. Chadwick, L. A. 
Childs, Milner Noble. 

Newcoms, D. R., Sales Engr., Buffalo 
Forge Co., New York, N. Y. Rerer- 
ences: C. C. Cheyney, W. R. Heath, 
H. S. Johnson, G. C. Norman. 

Norman, R. V., Application Engr., 
Westinghouse Electric Corp., Boston, 
Mass. Rererences: D. W. Blair, W. P. 
Buchanan, Philip Cohen, D. C. Miller. 

Ramsey, J. K., Sales Engr., W. L. Lashley 
Co., Houston, Tex. Rererences: E. G. 
Floeter, Jr., W. L. Lashley, Jr., F. M. 
Neil, A. A. Rasmussen. 

Rivoire, O. G., Partner, Rivoire and 
Poole, Houston, Tex. Rererences: J. 
J. Grizzard, J. A. Poole, C. S. Rudloff, 
A. A. Sterling, Jr. 

Rypver, F. A., Chief Engr., Stewart- 
Warner Corp., South Wind Div., Indian- 
apolis, Ind. Rererences: L. M. K. 
Boelter, A. R. Collins*, H. T. Fisher*, 
C. J. Vogt*. 

Sattvicx, A. C., Design and Sales Engr., 
Muckle Manufacturing Co., Owatonna, 
Minn. Rererences: G. A. M. Ander- 
son, M. N. Lee, F. E. Wittig, A. P. 
Young*. 

Scuryver, E. J., Mech. Engr., Ralph E 
Phillips, Cons. Engr., Los Angeles, 
Calif. Rererences: C. S. Anderson, J. 
M. Ayers, R. E. Phillips, L. H. 
Wagenbrenner. 

Suarrer, C. R., Service Mgr., Automatic 
Heat Inc., Philadelphia, Pa. Rerer- 
ences: M. E. Barnard, H. E. Miller, 
M. A. Sheffler, R. H. Smiles. 

SuoosHanian, Epwarp, Designing Engr., 
Buerkel & Co., Inc., Boston, Mass. Rer- 
erences: D. W. Blair, F. J. Butler, P. 
A. L. Foulds, D. C. Miller. 

Snumaker, R. B., Layout Engr., Frigid- 
aire Div., General Motors Corp. Rer- 


*Nen-member 


ERENCES: W. R. Budde, W. W. DeMuth’*, 
J. F. Fletcher*, C. E. Rudin*. 

Stecet, E. F., Engr., The Kuempel Co., 
Cincinnati, Ohio. Rererences: R. J. 
Hanschen, H. K. Jennings, L. L. 
Kuempel, E. J. Richards. 

Snow, B. H., Engr., Delbrook Ventilating 
Co., Cambridge, Mass. ReFrerences: 
John Bonner, R. S. Franklin, D. C. 
Miller, W. H. Shipp. 

Uncer, Norman, Field Engr., Condition- 
ing Association, Inc., New York, N. Y. 
Rererences: J. S. Arnold*, Irving 
Arnold*, J. H. Prentiss*, Samuel 
Weinfeld*. 

Wess, A. J., Engr., The International Boil- 
er Works, Inc., E. Stroudsburg, Pa. 
Rererences: C. C. Boushell*, C. E. 
Drake*, J. P. Gilboy*, W. H. Sebring*. 

Wuittey, S. F., Operations Mgr., Fahne- 
stock Inc., Wichita, Kans. Rererences: 
R. F. Bauer, O! P. Bullock, J. S. 
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Arno p, J. P., Jr. 
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Forp, C. A., Jr. 
Myers, F. B. 
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Brown, M. L. Lorp, D. ©. 
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INIVERSITY OF TEXAS, Austin, Tex. 
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Ewens. 

Scorr, D. J. 
Scorr, R. J. L 
Sincrair, J. P. 
Sremin, J. A. 
Warmsxi, M. S. 
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Wesr, G. H. 
Wiser, E. 2. 


Bessincton, D. A. 
Biarkiock, J. E.G. 
Brooks, R. E. 
Thetz, H. J. 
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McInrosn, W. A. 
Merxet, R. H. 
O'Renty, W. J. 
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Grove, Ill. Rererences: R. W. Janetz*, 
H. B. Lawton*, H. A. Lockhart, L. S. 


Oosten. 


Crark, R. J., Pres., R. J. Clark Equipment 
Co., Inc., Clearwater, Fla. Rererences: 
L. T. Avery, N. C. Ebaugh, S. P. Goethe, 
A. B. Hale. 


DeLone, L. L., Mech. Engr., U. S. Bureau 
of Reclamation, Denver, Colo. Rerer 
ences: F. C. Allen, N. H. Brickham, 
B. N. Hoberg, Fred Janssen. 


Hankins, R. P., Partner, Hankins, Trap- 
nell & Anderson, Richmond, Va. Rer- 
erences: E. B. Boynton, J. L. Guest, 
R. H. Shultz, S. A. Taylor. 


Kiucknunn, F. H., Owner, Fred HU. 
Kluckhuhn, Hyattsville, Md. Rerer- 
ences: H. C. Carleton, H. H. Hill, 
Glezge Thomas, G. R. Walz. 


Koper, C. H., Engr. in charge of design, 
Grunkemeyer & Sullivan & Assoc., 
Cincinnati, Ohio. Rererences: W. T. 
Harmon, W. L. Mayne, G. R. Murphy, 
Hi. E. Russell. 


Loucks, D. W., Director, Industrial 
Electric Sales, Duquesne Light Co., 
Pittsburgh, Pa. Rererences: J. F. 
Collins, Jr., A. F. Metzger, A. F. Nass, 
A F. Roc kwell. 
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McNamara, J. W., Sales Engr., The Trane 
Co., St. Paul, Minn. Rererences: R. T. 
Dean, J. G. Hamm, William McNamara, 
A. B. Algren. 

Noyes, R. R., District Mgr., Canadian 
Sirocco Co., Ltd. Montreal, Que., 
Canada. Rererences: Leo Garneau, 


*Non- Member 





OBITUARIES 





HARRY SIMPSON 
Toronto, Ont., Canada 

The Society has been informed of 
the death of Harry Simpson on 
Monday, November 27, 1950. Mr. 
Simpson was born on June 3, 1893 
in Colinton, Scotland, where he at- 
tended grade and technical schools. 

During World War I, Mr. Simpson 
served with the Imperial Engineers 
and at the close of the war, he went 
to Canada and started his own busi- 
ness specializing in heating of 
residences. 

At the time of his death, Mr. 
Simpson was engaged in his own 
business as a heating contractor. 

Mr. Simpson was a member of the 
Society since 1945 and was also a 
member of the East York Kiwanis 
Club. 

The Officers and Council of THe 
AMERICAN Society OF HEATING AND 
VENTILATING ENGINEERS extend their 
sincere sympathy to the members 
of Mr. Simpson’s family for the 
loss they have sustained. 


WALTER SPOFFORTH 
Seattle, Wash. 

Walter Spofforth died suddenly 
on November 27, 1950 while bowl- 
ing for the Drake Puget Sound 
League in Seattle. Mr. Spofforth 
was born on July 12, 1886 at Hull, 
England, where he attended grade 
and high school. He graduated 
from Hull Science College in 1906 
with a mechanical engineering de- 
gree. 

During 1906-11 Mr. Spofforth 
served as a marine engineer with 
W. H. Cockerline Co., Hull, England. 


This was followed by a number of 
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F. A. Hamlet, C. W. Johnson, T. A. 
Walters. 

Paquet, J. M., Pres. J. A. Y. Bouchard 
Inc., Quebec, Quebec, Canada. Rerer 
ences: G. Bastian*, R. R. Noyes, Y. R. 
Tasse, P. J. Vincent. 

Samueison, O. S., Mech. Engr., Ellerbe 
& Company, St. Paul, Minn. Rerer 
ences: R. C. Bosworth, J. A. Rudberg, 





employments with various firms as a 
power plant designer, assistant chief 
machine shop inspector, 
superintendent, and 


engineer, 
construction 
chief engineer. From 
served as chief cost engineer on 
buildings, machinery, plants, tools 
and materials with the Air Ministry. 
London. In 1920-22 he was a 
mechanical superintendent and plant 
designer for Montgomery Ward & 
Co., St. Paul, Minn. From 1922 to 
1933 he acted as chief engineer for 
the Ancker Hospital in St. Paul. 

Then, in 1933, Mr. Spofforth 
moved to Seattle, Wash., where he 
became chief of mechanical services 
for the U. S. Penitentiary at McNeil 
Island. He remained in this job 
until 1947 when he joined the U. S. 
Navy as a mechanical engineer. 

Mr. Spofforth was also a member 
of the American Institute of Electrical 
Engineers. 

The Officers and Council of the 
Society extend their sincere sympathy 
to the members of Mr. Spofforth’s 
family. 


LOUIS A. CALCATERRA 
Grand Rapids, Mich. 

Louis A. Calcaterra died early 
this past Christmas morning in St. 
Mary’s Hospital of a heart ailment. 
Mr. Calcaterra was born on October 
1, 1905 in Norway, Mich., where he 
attended school. 

From 1924-29 he was employed 
with the Wisconsin-Michigan Power 
Co., Iron Mountain, Mich., as sales 
and service manager of the appliance 
department. In 1929 Mr. Calcaterra 
joined Sears, Roebuck & Co. as sales 
and service manager of the plumbing 
and heating department and from 
1936 to 1947 served in the same 
capacity for the heating, stoker and 


1916-20 he 


William Sturm, C. C. Wells. 

Srroure, E. Z., Jn., Sales Repr., The Trane 
Co., Greensboro, N. C. Rererences: 
T. C. Brown, W. D. Graham, W. D. 
Graham, Jr., C. A. McKeeman. 

Yerces, J. J., Engr., Mech. Development, 
Scott Paper Co., Ridley Park, Pa. Rer- 
erences: G. L. Larson, John Massard*, 
D. Pohlman*, Jack Trosley*. 


division of the 
Bennett Fuel Co. In 1947 he joined 
Harold C. Geer in the Radiant 
Heating and Supply Co., remaining 
active with the firm until about 
seven months before his death when 
ill health forced him to retire. 

Mr. Calcaterra served as secretary 
of the Western Michigan Chapter of 
the ASHVE and as president of the 
Grand Rapids Heating Club. He 
was a member of the National 
{ssociation of Power Engineers, the 
Vichigan Sheet Metal Roofing, Heat- 
ing, and Air Conditioning Contrac- 
tors’ Association and the Benevolent 
and Protective Order of Elks. Mr. 
Calcaterra was one of the framers of 
the Grand Rapids safety code for the 
heating industry. 

The Officers and Council of the 
Society extend their sincere sympathy 
to the members of Mr. Calcaterra’s 


air conditioning 


family. 


DONALD R, STEEVES 
Toronto, Ont., Canada 

Word has been received of the 
sudden death of Donald R. Steeves 
on December 8, 1950. Mr. Steeves 
was born on July 24, 1904 at 
Dorchester, New Brunswick, Canada, 
where he attended school. 

At the time of his death, Mr. 
Steeves was manager of Steevesway 
Heat in Toronto, Ontario. Immedi- 
ately preceding this association, Mr. 
Steeves was service manager for the 
Iron Fireman Mfg. Co. of Canada, 
Ltd., in which capacity his duties 
consisted of supervising service and 
maintenance of stokers. 

The Officers and Council of THe 
AMERICAN Society OF HEATING AND 
VENTILATING ENGINEERS extend their 
sincere sympathy to the members of 
Mr. Steeves’ family. 
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Ave e New Orleans 12 SECRE TARY, H. L warters, Cleveland, Ohio. Meets, Second Mon PRESIDENT, Nun Ir.. 2005 W. Okla- 
Salaun, 317 Baronne St., New Orleans ba PRESIDENT, W. M. Row 1302 Swet- ome Ave. & SECRETARY, N. E. 
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Waverly Ave., Memphis 6 @ SHREVEPORT: Organized 1948 Head- e UNIVERSITY OF KANSAS: Organized 
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New Savings 


WITH LUNKENHEIMER BRONZE VALVES 
BALANCE YOUR RISING MAINTENANCE COSTS 


You're familiar with Lunkenheimer 
bronze valves, but have you considered 
them in connection with your plant 
costs? 


with everything else, it’s the upkeep 
that really counts. Why not create new 
savings by “going Lunkenheimer” all 
the way? 


Take a look through your own plant. 
Chances are, you'll find Lunkenheimer 
bronze valves — still on the job after 
a decade . . . a quarter century or more 
of service. You've been keeping your 
maintenance costs down on those 
installations, without giving them 
much thought. With bronze valves, as 


BRONZE ° ° ° STEEL ° bd 


au # ENH EIMER 
tat 


vw Ec ‘OWE NAME IN VALVES 


Send for Circular 577, describing Lun- 
kenbeimer’s famous Fig. 73 series, with 
interchangeable, renewable seats and 
discs. Write to The Lunkenbeimer Com- 
pany, Box 360N, Cincinnati 14, Obio, 
or ask the leading industrial distributor 


in your community. 


IRON 
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specify ACME 


for increased efficiency, economy and long life 


ACME Products have been manufactured continuously for more than 30 years. ACME 
Products are universally accepted and noted for their dependability and fine work- 
manship. ACME published ratings are accurate and conservative. ACME’S 30 years 
of engineering experience gives you economy, long life and increased efficiency on 
which you can build a greater volume of business and increased profits. 


EVAPORATIVE CONDENSERS AND HEAVY DUTY COOLING TOWERS 


1. Heavier, extra strong construction for durability. 2. Complete moisture elimina- 
tion for dry fan operation. 3, Save more than 90% of the water required. 4, Built in 
3 sections for easy shipment and installation. 5, Flexible fan arrangement. 6. Hot-dip 
galvanized after fabrication. 7. Internally mounted receivers for added storage 
capacity. 8, Provision for Micromet threshold water treatment. ALL the above fea- 
tures, with the exception of “internally mounted receivers” and “Micromet threshold 


water treatment” are also available in ACME Heavy Duty Cooling Towers. 


BLO-COLD* INDUSTRIAL UNIT COOLERS 


1, Units available for Dry Coil or Brine Spray Operation. 
2. Available for flooded, direct expansion or brine opera- 
tion. 3. Coils may be either prime surface or finned; 
tubes of copper or steel pipes. Fins aluminum or steel. 
Coils, steel pipes and fins may be hot-dip galvanized. 4, 
Vertical or horizontal discharge, easy accessibility to coils, 


5. Economical to operate. 6, Air inlet front or back. 


MODEL J COOLING TOWERS 


Freon Condensers @ Shell and Coil and Shell and Tube 1. Versatile — Model for all pur- 
Condensers @ Dry-Ex* Water Coolers @ Hi-Peak* poses. 2. With or without pump. 
Water Coolers @ Fin Colls @ Pipe Coils @ Oil Separ- 3. An ideal Jobber item, stock model 
ators @ Liquid Receivers @ HeatExchangers @ can be used to meet all requirements. 
Flew-Cold* Liquid Chillers @ Convectors 


* Trade Mark 


ACME ALSO MANUFACTURES: A s © 








ACME INDUSTRIES, INCORPORATED 
JACKSON, MICHIGAN 


PRODUCT 
CONTINUOUSLY SERVING THE REFRIGERATION INDUSTRY SINCE 1919 
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Accordion pleating plays a big part in keeping 
efficiency up, costs down. When you install Dorex 
Type C Air Recovery Cells in air conditioning 
systems and units, the most effective air purifier 
known—activated carbon—is put to work in the 
most effective way. Accordion-pleated beds expose 
maximum surface area. 

This special Dorex activated carbon extracts 
all gaseous and odorous impurities from the air 
that passes through it—makes stale air completely 
fresh and re-usable. This means that the amount 
of new air that has to be taken in can be reduced 
by as much as two-thirds. And the cost of Dorex 





W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Diffusion « Air Purification « Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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with the 
DOREX C CELL 


fir Recovery is only one-fourth the cost of condi- 
tioning an equivalent amount of outside air! 
More than 6,000 users—leaders in business every- 
where—now use Dorex Air Recovery. Their savings 
in capital expenditure for air conditioning equip- 
ment have been great; and they continue to save 
millions annually in operating costs. 
Architects, engineers and contractors 
have been recommending Dorex Air 
Recovery for more than 20 years. 
Have all the facts about Dorex 
Air Recovery on file. Mail the 


coupon today. 


TRADE MARK DOREX™ RE 


W. B. CONNOR ENGINEERING CORP. 
Dept. A-12, Danbury, Connecticut 


Please send me, without obligation, full 
information on Dorex Air Recovery. 





At all five great plants of .. . 


Plant 3 
Omaha 


Plant 1 
St. Lovis 


as in buildings that set the pace 


in every industry ... you'll find 


Jenkins Valves 


In the brewing of Premium Quality Falstaff, Yesterday and 
Tomorrow meet. At five great plants — in St. Louis, 

Omaha, and New Orleans — Falstaff Brewing Corporation combines 
ancient brewing skills with the most modern brewing methods. 


To produce, and maintain, the same “premium quality flavor” 
in different breweries is no small accomplishment. Falstaff 
employs not only the latest in scientific knowledge but, 

for absolute uniformity of product, the most dependable 
equipment modern engineering can devise. That is why Jenkins 
Valves are on the pipelines in all five Falstaff plants. 


Modern brewery, super-airport, or skyscraper — wherever 
unfaltering efficiency and long service life are “musts” in operating 
equipment, you'll find Jenkins Valves. They have been the choice, 
consistently, of leading architects, engineers and contractors for 
the buildings which are shaping America’s skyline of Tomorrow. 


For Jenkins builds extra endurance into valves — proved by 
low upkeep cost records in every type of service. Yet, 
despite this extra value, you pay no more for Jenkins Valves. 








For new installations, for all replacements, let the Jenkins 
Diamond be your guide to lasting valve economy. Jenkins Bros., 
100 Park Ave., New York 17; Jenkins Bros., Ltd., Montreal. 


Sold through leading Distributors everywhere 


JENKINS 


Facecacie FOR THE DIAMOND MARK 


Fatsom 


New Orleans 





EQUIPMENT DEVELOPMENTS... 





For your convenience in obtaining more information about any of this equip- 


ment, see coupon on this page. 


Add the new products and companies listed here 


to your Directory Section which you received in your January 1951 Heating, 


Piping & 
up to date throughout the year. 


in Directory Section 


Hermetic, Centrifugal Refrigeration Unit 

HPAC 1 
tion costs, together with unusual flexibility, are claimed 
for the new “Centravac” centrifugal water chilling unit 
introduced by The Trane Co., La Crosse, Wis. 

The new unit is said to combine advantages of cen- 
sealing, and variable capacity 
office buildings, hotels, apart- 


a ; ; 
Low operating, maintenance, and _installa- 


trifugal design, hermetic 
for installations such as 
ments, department stores, and industrial plants. 

The compressor-motor assembly is shipped hermetically 
sealed from the plant, and according to the manufacturer, 
the bulk of installation work can be done by steamfitters 


“Freon-13” and the 
compressor-motor as- 


and electricians. The unit uses 
hermetic design of the two stage 
sembly eliminates shaft seals. Impellers for both stages 
of compression are mounted directly on the constant 
speed motor shaft. There are only two bearings in the 
entire unit, and these are lubricated by filtered and tem- 
perature-controlled oil. 

The capacity control or unloading system consists of 
variable vanes in the inlets of both low and high com- 
pression stages. The system is said to assure smooth, 
efficient operation from 100 percent down to approximate- 
ly 10 percent capacity. The unit can be started or stopped 
by pushbutton control or may be controlled thermostati- 
cally to modulate, stop and start automatically, thus main- 
taining a constant temperature in the cooling water sup- 
plied to the air conditioning system. A feature stressed 
by the manufacturer is the almost constant ratio between 
cooling demand and power consumption through the 
normal operating range. 

The new refrigeration unit is designed to provide chilled 
water from 40 to 52 F with leaving condenser water tem- 
peratures of 80 to 100 F. It is being manufactured in 
five sizes from 45 to 190 tons and larger sizes are planned. 
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Air Conditioning and thus keep your records of sources of supply 
Single asterisk indicates equipment not listed 
double asterisk, equipment and manufacturer not listed 


Combination Line Starter 

HPAC 2—A new combination 
206-N, combining motor starter, motor protection, and 
disconnect in a redesigned enclosure to save 


line starter, class 11- 


space and increase safety is now available 
from Westinghouse Electric Corp., P. O. Box 
2099, Pittsburgh 30. 

Designed for across-the-line starting of 
squirrel cage induction motors, or as a pri- 
mary wound rotor motors, this 
unit features the new “Life-Linestarter,” AB 
de-ion circuit breaker, and slamproof self- 
indicating interlocked handle. With capaci- 
ties from 14 to 100 hp, the unit is available 
in NEMA sizes 0 through 4, and NEMA 


4, 5, 7, and 9. 


switch for 


type enclosures, 1, LA, 3, 


Powder Actuated Fastener 

HPAC 3—Dual action has been added as the princi- 
pal feature of 14 new improvements in the light duty 
powder actuated fastening tool of Ramset Fasteners, Inc., 
12117 Berea Rd., Cleveland 11. 

The dual action is designed to provide a choice of 
either “turn” or “tap” operation, depending upon varying 
working conditions. Turn operation is designed for 
general working conditions, whereas tap operation has 
been retained for applications which are in confined loca- 


tions and for those who prefer it. The use of tap opera- 


FOR YOUR CONVENIENCE 


ethag Tiss Ai Condi 


{2-51} 
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(Circle each HPAC number in which you are interested) 
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tion is said to shorten the tool by nearly 3 in. As before, 
a fastener and powder load are inserted in the tool which 
is placed against the work. The drive pin or threaded 
stud is seated in concrete, steel, masonry, or other build- 
ing materials. According to the company, this is the 
first time any powder actuated fastening tool has provided 
users with two methods of operation on one model. 
Other features are designed to provide increased pro- 
tection to operators and add to its ease of operation. 


Totally Enclosed Squirrel Cage Motors 

HPAC 4—Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago 5, has recently extended its line of type 
QZE, totally enclosed, nonventilated, squirrel cage in- 
duction motors to include continuous duty ratings built 
in the NEMA standard frame 284. At present, 714 hp, 
1800 rpm and 5 hp, 1200 rpm motors are in production. 

These motors conform in all respects to NEMA and 
ASA standards for totally enclosed machines, and are 
identical in mounting dimensions with standard totally 
They 
are recommended for service in adverse locations where 
dirt, dust, lint, metal turnings and sand are prevalent, 
since there are no ventilating openings to clog. 

The company’s “Copperspun” rotors are used and ball 
bearings are of the cartridge type with grease space to 
permit sealing for the life of the bearing if desired, but 


enclosed, fan-cooled motors of the same ratings. 


with provisions for flushing and regreasing. 


ee : . . 
* Air Velocity Controller 


Totally Enclosed Motor 


Air Velocity Controller 

HPAC 5—A new, proportional action velocity con- 
troller, for controlling air velocities from 50 to 250 fpm, 
has been developed by Johnson Service Co., 507 E. 
Michigan St., Milwaukee 2. 

While many applications of the new controller are pos- 
sible, it is designed primarily to control the velocity of 
air through the doors of fume hoods employed in work- 
ing with radioactive materials, where a fixed velocity is 
required with variable door openings. It is being used 
in atomic energy and cancer research projects. 

Operation of the instrument is based on the fact that 
the velocity of air, moving between two points, is pro- 
portional to the difference in pressure between those points. 

The regulator is said to respond to pressure variations 
of 0.0001 in. of water and to control velocities within 
+10 fpm. The instrument consists of a light, flexible 
diaphragm operating a pneumatic control mechanism. 
One side of the diaphragm is exposed to the pressure 
within the laboratory, and the other side is connected to 
an averaging pressure tip located within the fume hood. 
Thus, the diaphragm responds to the difference in pres- 
sure which causes flow through the hood door and auto- 
matically takes into account which of the two pressures 


148 


is higher. The sensing diaphragm actuates a lid which 
opens and closes a leakport. The pressure difference on 
the diaphragm results in a proportional leakport pres- 
sure, which in turn, actuates a pilot type relay used to 
vary the control pressure to the damper or other con- 


trolled device. 


Automatic Coal Burning Boiler 

HPAC 6—The new 260-M “Anthratube” of Axeman- 
Anderson Co., 233 West St., Williamsport 3, Pa., is an 
anthracite, coal burning boiler having a capacity of 
260,000 Btu per hr and is said to be ideally suited to mul- 
tiple installations. It is recommended for use in churches, 
schools, garages, service stations, greenhouses, etc. 

It is designed to automatically take anthracite from 
the bin, burn it, and shake the ashes into a container or 
pit. When a room thermostat or operating control is 
satisfied, the induced draft fan stops. The induced draft, 
which is used to keep an off-balance plate drawn against 
the sight tube in front of the unit, also stops. The off- 
balance plate then falls open and admits overfire air, 
permitting immediate banking at low output. 


Hot Water Immersion Control 
HPAC 7—A new hot 


scribed as “trigger quick” in its response to temperature 


water immersion control, de- 
change, has been introduced by Penn Electric Switch 
Co., Goshen, Ind. 

Designated the series 442 liquid expansion hot water 
control, the unit incorporates a self-compensated power 
element which is said to be unaffected by ambient tem- 
peratures and which makes possible rapid response to 
changes in water temperature. 

Designed for the new small fast-acting hot water boilers, 
the control features a close differential and a calibrated 
dial on which both cut-in and cut-out points are easily 
adjusted. The device is available as a high limit model 
(in which the contacts close on temperature rise) or as a 
low limit model (in which the contacts close on tempera- 
ture drop). Both models can be obtained with a special 
immersion element for remote mounting. 


Hot Water Control Metering Pump 


Small Metering Pump 

HPAC 8 
accurate, low cost metering pump for low capacities and 
for use in pilot plant and laboratory applications. The 
manufacturer is % Proportioneers, Inc. %, Providence 
oy & Ss 

Designed for operation on 110 volt, 60 cycle, single 
phase current, the pump is an all-plastic unit having a 
molded plastic body and a “Lucite” measuring head. It 
will feed from 100 to 900 ce per min based on a stroking 


The new “Pee-Wee” pump is said to be an 
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SOLVE DIFFICULT STACK PROBLEMS 
ECONOMICALLY WITH 


DEBOTHEZAT 
Vuduced Drage 
BIFURCATOR FANS 











There’s no guesswork when DeBothezat 
trained engineers recommend the right In- 
ducéd Draft Bifurcator Fan for your par- 
ticular boiler. DeBothezat fan selection is 
based on more than merely boiler HP or 
pounds of fuel fired per hour. In addition to 
this, consideration is given to specific temper- 
atures, the resistance of each boiler to air- 
flow and other confidential data furnished 
on each make and size of boiler by the 
manufacturer, With DeBothezat, you're al- 
ways sure of the correct size fan unit for 
maximum efficiency. 


HOW THE BIFURCATOR WORKS 

The DeBothezat Bifurcator is a direct motor- 
driven fan with a divided housing, easily 
installed in a vertical stack or horizontal 
or angular breeching. Gases are by-passed 
around the motor, which remains cool, clean 
and easily accessible. No special platforms 
or supports are required. Standard fan sizes 
12” through 36”, for boilers having nominal 
ratings up to 400 BoHP, or 56,000 EDR. 


SEND FOR FREE BULLETIN 
Descriptive illustrated bulletin, containing diagram 
and specifications for suggested installation is yours 
without obligation. Address Dept. H-251 


DE BOTHEZAT FANS DIVISION 


American Machine and Metals, Inc., East Moline, Illinois 
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Extia fast 
easy pipe cutting 
wil 


RriBbaIb> 


Smooth clean 
pipe cuts with this 


RibgID 


Cutter 


@ It rolls right through any pipe with least effort, quick 
almost burrless cuts—factory tested, tracks perfectly. 
Special thin-blade cutter wheel for extra fast cutting — 
or heavy-duty wheel for extra long service. Guaranteed 
warp-proof special malleable housing. Five models to 
6” pipe; 4-wheel short-handle models for speedy cutting 
in tight places. For tops in clean, easy pipe cutting, buy 
RIGAib Cutters at your Supply House. 


x> 
» Work-Saver Pipe Tools 


rate of from 15 to 60 strokes per min, the stroking rate 
being determined by a contactor and cam arrangement 
furnished as an accessory to the pump. 

Another version of the pump is in the process of de- 
velopment. This will be a hydraulic unit in which the 
motivating power will be water applied to the side of 
the diaphragm opposite the push rod. Again, a cam 
operated contactor can be used to trip a solenoid pres- 
suring valve or the diaphragm chamber can be cross- 
connected to an intermittent source of pressure. 

The pump will be commercially available about the 


first of April. 


Packaged Air Conditioner 

HPAC 9—A 11 ton packaged air conditioner 
has been added to the present line of 2-, 3-, 5-, and 
8-ton packaged units of Airtemp Div., Chrysler Corp., 
Dayton, Ohio. 

Equipped with a sealed radial compressor which oper- 
ates at 3500 rpm, the unit incorporates a return air grille 
equipped with cleanable type filters. A “Maxifin” cool- 
ing coil is used and the combination condenser and re- 
ceiver is equipped with coil type, spiral finned water 
passages. Two dynamically balanced fans are used, both 
suspended in self aligning cushioned bearings and driven 
Fans may be operated 


new 


by a rubber mounted fan motor. 
separately for ventilation when cooling is not required. 
Other features include automatic water regulating 
valve and a built-in thermostat and limit control. 

A heating coil is available as optional equipment for 


an 


year ‘round service. 


Air Conditioner Separator 


Separator for Steam, Air or Vapors 

HPAC 10—A new line of separators for use in separat- 
ing unwanted liquids and solids from steam, air or vapors 
under pressure or vacuum has been developed by 
Swartwout Co., 18511 Euclid Ave., Cleveland 12. 

The separators have a smooth helix that gives the steam 
or air a positive whirling motion which throws unwanted 
liquids and solids against the wall of the separator where 
they run down to a drip pocket. According to the manu- 
facturer, the separation process takes place with virtually 
no pressure drop. In addition, the positive action is said 
to assure that slugs of water will not be carried into 
an engine or turbine and oil and grease will not spoil 
work in process. 

Units are made in a variety of styles and sizes. Those 
made of cast iron are for use with 50, 125 and 250 psi 
steam, and those made of cast carbon steel are for use 
with 150, 300, 400 and 600 psi. Sizes range from 114 
to 24 in. Designed in both vertical and horizontal styles, 
the units can also be made of steel plate to special order. 
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FOR AIR CONDITIONING AND REFRIGERATION APPLICATIONS... 


B&G PUMPS bh MUG CMY C Comparison 
















































































] f a si For eight common-sense reasons, the B & G Series 1522 Centrifugal 
& i Pump should be the heart of your water-saving equipment. In cooling 
= : tower or evaporative condenser installations you can bank on failure- 
proof performance and operating economy. Look at these features— 
First: Leak-proof Mechanical Seal—ends stuffing box troubles. 
Second: Spring-type flexible coupling—contributes to unusually 
quiet operation. 
Third: Hydraulically balanced impeller. 
Fourth: Easily serviced. Removal of a few bolts permits separation 
into three parts. 
Fifth: Interchangeable parts. The bearing bracket sub-assembly, 
including shaft and sleeve bearings, is manufactured to close toler- 
ances and is interchangeable in all 1522 Pumps 
Sixth: Shaft alignment maintained by oil lubricated, high grade 
bronze sleeve bearings. 
Seventh: Standard motors—easily obtainable from motor manufac- 
turer's stocks. 
Eighth: With all these features, B& G 1522 Pumps are competitively 
priced! 


Send for complete data on B & G Refrigeration Equipment 
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GOVERNAIR 


COMPLETELY PACKAGED 
AIR CONDITIONER 


PAT. NO. 2,297,928 


Save water! Save space! Save installation time and 
money! Save operating costs! Yes, install Governair 
and save from $50 to $200 for each ton of the com- 
pletely packaged Governair unit designed to fit your 
needs! 

Experience proves Governair can save you up to 
$5,000 on a 50-ton Governair unit that gives greater 
dependability and more “engineered efficiency” than 
ever before! 

If you want the best — if you want the most 
economical and reliable air-conditioning unit on the 
market ... CHOOSE GOVERNAIR and SAVE! 


BLAST COILS FOR 


EVAPORATIVE 
HEATING & COOLING 


CONDENSERS 


UNIT 
COOLERS 


—— 
GOVERNAIR 
AM. 


GOVERNAIR CORPORATION + 513 N. BLACKWELDER ~ OKLA. CITY 
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Force-Balance Controller 

HPAC 11—Taylor Instrument Companies, Rochester 1, 
N. Y., has developed a force-balance nonindicating con- 
troller, the “Transet Tri-Act”, for pneumatic transmission 
systems. 


Supplementing the recently “Transaire” 


announced 


| temperature and pressure transmitters and the miniature 


recording receivers, the new controller completes the com- 
pany’s “Transet” control system. It is designed to pro- 
vide fast, accurate measurement of rapidly changing 
temperatures and pressures, close process control with 
stability, and continuous process records on a 30-day 


| strip chart. 


The new unit contains a circuit with two closed loops 
in series; the first containing fixed proportional response 


| and adjustable rate action, the second with adjustable 


proportional response and adjustable automatic reset. 


| Such an arrangement, says the company, gives the con- 
troller the ability to apply corrective action to the valve 


soon enough to prevent process conditions from over- 
shooting or undershooting the set point. 
The new controller is designed for use on temperature, 


pressure, flow or liquid level applications. 


Force-Balance Controller Blowoff Valve 


Boiler Blowoff Valve 

HPAC 12—Everlasting Valve Co., 49 Fisk St., Jersey 
City, N. J., has added a straightway Y type valve to its 
line of boiler blowoff valves. 

The head or disc is made of H monel metal and the 
seat is of monel metal. The seat, which is renewable, is 
provided with upper and lower sealing gaskets to protect 
the seat threads from corrosion. The stem is of stainless 
steel and the stem nut is made of bronze. All parts are 
said to be easily renewable without the use of special 
tools. This valve, built in conformance with the ASME 
boiler code, is identical in construction to the company’s 
angle blowoff valve. 

The new unit is offered in 114, 2 and 214 in. sizes in 
cast iron or cast steel, for pressures up to and including 


600 psi. 


Installation of Ceiling Heating Coils 

HPAC 13—The new “Rad-Coil” hammer is a com 
bination hammer and holding rig incorporating its own 
measuring device. It is used to speed up and simplify 
the job of clamping prefabricated heating coils on the 
ceiling. The manufacturer is T & H Engineering Co.. 
401 Main St., Little Ferry, N. J. 

The coil is supported and propped in place; after 
which the device is used to secure the coils permanently. 
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DC TRICKS 


with AC Contactors 
and vice versa 


Put a me ee plant in Ward Leonard’s 4110 across- 
the-line AC magnetic starter, and you can 
... do direct AC switching from DC battery voltages 
..» hold-in despite poor voltage reguiation—down 
to 15% of rated voltage 
... eliminate troublesome AC hum 
Or use a DC contactor with an AC power plant (Ward 
Leonard designed the contactors for this) and— 
. ++ Switch a variable-voltage DC control system 
from a constant potential AC source 
++. get dynamic braking just by adding a contact— 
rather than a separate contactor 
Investigate Ward Leonard AC-DC combinations. Write 
for Control Catalog. WARD LEONARD ELECTRIC CO., 24 
South Street, Mount Vernon, N. Y. Offices in principal 
cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
| a EI OL 


RE ORS + RHEOSTA + RELAY « CONTROL DEVICE 





Nails are inserted into the open breech of the device and 
the clamp is placed into the form-fit head. The measur- 
ing arm is used to insure uniform spacing of coils and, 
with the unclamped coil resting in the form-fit head, the 
up-stroke of the hammer drives the nails from the breech, 
imbedding them into the beam. 

to fit 3¢ in. and 14 


Two head sizes are furnished 6 
The ham- 


in. coils. Other sizes can also be supplied. 
mer can be used for ceilings from 714 ft to 9 ft above 
the floor. The total weight of the unit is 10 |b and the 
overall length is 5 ft. 


Stainless Steel Bellows 
HPAC 14—Hydraulically formed stainless steel bellows 


> ao 


in a wide range of sizes from 7/16 in. to 26-3/8 in. in 


diameter are now available from Clifford Mfg. Co., 


Waltham, Mass. 

The flexibility, strength, corrosion resistance and leak- 
proof qualities of the bellows are said to make them ex- 
ceptionally well suited to applications involving the con- 
trol of temperature and pressure, for shaft sealing, for 
use in steam traps, and for providing flexible joints for 
instruments which combine rotary motion and hermetic 
sealing, as well as the transmission of movement hydrau- 


lically to remote points. 


Stainless Steel Bellows Sanitary Pump 


Sanitary Pump 

HPAC 15**—A new pump for purposes requiring wear 
and corrosion resistance as well as sanitary qualities has 
been developed by Waukesha Foundry Co., Waukesha, 


Wis. 


This ball bearing unit is recommended for handling 
milk, canned foods, carbonated beverages, liquors, cold 
cream, pharmaceuticals, paints, adhesives, etc. It is a 
positive displacement twin blade impeller type and is of- 
fered in five sizes handling 250 to 60,000 Ib per hr against 
a 100 |b head. 
up to 650 rpm, 


Units are designed to operate at speeds 


Castings of four different copper-nickel alloys are used 
for the pump body, cover, impellers, and rotary seal parts; 
and a fifth alloy containing 20 percent nickel is used 
A stain- 
less steel spring is used to keep the proper pressure on 
According to the company, the entire 


for the gear case and cover of the deluxe model. 


the rotary seal. 
pump head, including all rotary seal parts, is easily dis- 
mantled and reassembled. Where requirements demand, 
the unit may be obtained cast in 18-8 austenitic stainless 
steel. 
which contains 50 percent nickel. 


In this case, the impellers are made of an alloy 


Shown here is a unit equipped with the new “Shift- 
speed” which is designed to provide speeds from 45 to 
650 rpm. 
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the long life 
insulation 


The wide acceptance of Foamglas—evidenced cooling and Processing systems—on tanks, 
by a long list of prominent ducts and other air handling equipment. When 
y properly installed, PC oamglas retains its 

original insulating effectiveness. 
When you are facing involved insulating 
bu Jorni i 


be glad to 


; a sample of Foam- 
glas and the booklets you select. 


PC Foomgios insulation is used on the walls and ceili of this cooling room— designed for 32°F temperature—and on cold pipe lines 
at the new canning plant of the Krey Packing Company, Belleville, iii, Insulation Contractor: Gordon insulation Cc 


‘ompany, E. St. Louis, iil, 
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when you insulate with FOAMGLAS ... the insulation lasts! 
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AND FOR HELP WITH 
THE HEATING CONTROL, 


WELL TALK TO 
HONEYWELL! 


af (i Fy 


We doubt that you've done much work for the Three Bears lately. 


We haven't, either. 

But we can help heating engineers and contractors provide the 
proper thermal environment for any client~—anywhere—in any 
kind of structure. 

We have a lot of literature on all phases of heating, ventilating 


and air conditioning. Information you should have in your files. 


And we have a lot of very well informed control engineers— in 


our 89 different offices—who have a lot more information right Min wmearoris 
mente Honeywell 

We sincerely believe we can help you on any project that poses 

problems of control of any kind—for control is Honeywell's busi- Fa F ° ( / th / 


ness. 
So, why not falk to Honeywell? Why not write to Honeywell for 


complete information on the equipment discussed in the column 


across the page? And why not do it mow? 
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Power Exhauster 
HPAC 16—Gallaher Co., 4108 Dodge St., Omaha 3, 


Neb., is now offering the “Air-Max” power exhauster. 
According to the company, it does not replace the present 
“Air-Van” power exhauster but supplements the line for 
applications where the chief aim is the movement of maxi- 
mum amounts of dry, uncontaminated air at minimum 
horsepower. 

The unit incorporates a modern, low silhouette (maxi- 
mum height for the largest unit is 36-14 in.). Air ex- 
pulsion is downward onto the roof through a weather- 
proof and light-tight outlet. Where upward discharge is 
desired, the unit can be supplied without the mushroom 
cover. The new unit is available in a wide range of sizes 
with capacities from 1700 to 27,000 cfm. Four or six 
aluminum alloy propeller fan blades are used and are de- 
signed so that they can be replaced in the field without 
the purchase of an entire new wheel. The blades are also 
vinylite coated for resistance to acid and alkali fumes. 


i 


Power Exhauster Smoke Indicator 


Smoke Indicator 


HPAC 17—The new series of smoke indicators manu- 
factured by Combustion Control Corp., 77 Broadway, 
Cambridge 42, Mass., has been developed for continuously 
indicating the density of smoke passing through the stack 
or breeching and for signalling whenever the smoke exceeds 
a predetermined value. 

The equipment consists of light source, a photoelectric 
scanner, and a control and indicator combined in a single 
housing. The indicator is calibrated in Ringlemann num- 
bers and also in percent smeke (from 0 to 100). Red 
and green jewel lights provide visual indications of ex- 
cessive or efficient smoke conditions and an alarm can be 
set to operate at any smoke density value. The meter 
reading is independent of the alarm setting. 


Corrosive Fluid Valve 


HPAC 18—A new valve, developed by Hills-McCanna 
Co., 3025 N. Western Ave., Chicago 18, to handle con- 
centrated sulfuric acid and other highly corrosive fluids 
has a diaphragm said to greatly reduce maintenance prob- 
lems. Molded of “Bakelite” polyethylene plastic specifi- 
cally formulated for this purpose, the diaphragm is 
recommended for all concentrations of sulfuric acid, up 
to and including oleum, at a maximum of 10 percent ex- 
cess sulfur trioxide, at temperatures up to 125 F. 

The valve has O ring seals in the bonnet assembly to 
prevent acid from spraying out if mechanical damage 
should occur to the diaphragm. In addition, a stem as- 
sembly prevents the handwheel being turned beyond the 
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We can’t help you heat bear 
| caves, but we can help you 
<= plan better Zone Control heat- 

, ing systems. So fill out the cou- 
pon below and send it to us for 


FACTS YOU NEED-FREE! 





factory 
An excellent way to achieve 
uniform comfort and econ 
omy in heating large build- 
com- 





OFFICES ings — institutional, 


ZONE! 








mercial or industrial —is 
through the use of Honey- 





OcCUPANCY 


well Zone Control. Separate heating zones in a factory, for 
example, enable you to keep office workers comfortable in 
their zone — while at the same time you maintain one low 
the fabrication zone, and still 
And in 


use requirements, Honeywell 


PREVAILING 
norma’ 7 
WIND 
ZONE | 


4 ZONE 2 


exrposuere 


economy temperature in 
another fuel-saving level in the storeroom area 
addition to occupancy and 
Zone Control equipment 
helps you compensate for 


and 





all weather factors 








varying heat losses. 


In the home field, too, de 











mands for uniform comfort 
in larger houses have accel- 
the trend toward 
Honeywell Zone Control you can maintain the 


erated Honeywell Zone Control 


For 


desired temperature in every part of the house despite wide 


with 


differences in exposure, use, occupancy and structural heat 
losses. And Zone Control makes it possible to lower tem 
peratures for economy’s sake during the parts of day when 
sections of the 


house are not in use 


certain 





For additional, specific in- 
formation the use of 
Zone Control, fill in and 
mail the accompanying cou- 
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pon now. It will bring you 
material you'll want to read — and keep handy in your files 


MINNEAPOLIS-HONEYWELL REGULATOR CO 
8, Mi ta, Dept. HP-2-20 


Mi i. 





Gentlemen: Please send me information on Zone Central heating for 


0) Lerge buildings 0) Homes 


Nome 
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Address ___ 
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WHY THEY CHOOSE 


EXPANSION JOINTS 





, Joints 
E 1 early 
e still 

lhe 30> 


Back in the early thirties the now-famous Badger Directed- 
Flexing principle was added to the Self-Equalizing construction 
The principle underlying the idea (see illustgation below) looked 
sound to the Utility Engineers and several joints were ordered and 
installed in their central heating distribution system. Badger 
D-F S-E Joints are still on the job. 

With this Utility, as with hundreds of others, Badger Directed- 
Flexing Self-Equalizing Expansion Joints are famous for perform- 

Reason? Exclusive construction features which guarantee 

life without maintenance. So be wise, figure in terms of 
and specify Badger Joints. Send for your copy of new 24 


catalog 


ance 
longer 
‘ / 


page 





All-curve 
flexing 
guarantees 
longer life 


Badger 
Joints 


flex like this... 
not like this ... 


EXCLUSIVE construc- 
tion of Badger Joints 
eliminates tocalized 
flexing stresses that 
cause breakdowns. Di- 
rected Fiexing Equal- 
izing Rings control and 
contain movement to 
ail-curve pattern — 
distribute stresses to 
all parts of flexing 
member. 


HEATED 


MANUFACTURING COMPANY 
230-260 BENT STREET 











CAMBRIDGE 41, MASS. | 


point necessary to close the valve tightly and thus injuring 
the diaphragm. Available in 14, 1, 114, 2, and 3 in. 
sizes with either flanged or screwed ends, the valves are 
made in a wide selection of body materials, such as cast 
iron, cast steel, lead lined and glass lined. Bonnet assem- 
blies operated by lever, diaphragm motor, cylinder, chain 
wheel or other methods may be obtained. 


Portable Pump Unit 


Portable Pump Unit 

HPAC 19—Jabsco Pump Co., 2031 
bank, Calif., is offering a new close-coupled electric mo- 
tor and pump unit, model 2187. 

The pump unit consists of a bronze self-priming pump 
with a neoprene impeller and has 1% in. inlet and outlet 


Lincoln St., Bur- 


ports designed to accommodate standard female hose 


It is mounted directly on the shaft of a 14 hp. 


couplings. 
Fitted with an 8 


1725 rpm, single phase, capacitor motor. 
ft extension cord, the unit weighs 25 lb and will handle 10 


gpm against a 10 ft head. 


Ball Bearing Flange Unit 

HPAC 20—The FED series ball bearing flange unit of 
Ahlberg Bearing Co., 3025 W. 47th St.. Chicago 32, fea- 
tures a streamlined, all-metal. two-bolt style housing. It 
is designed for small shaft equipment where light loads 
and normal speeds are imposed. 

Other features include internal 
designed to compensate for shaft deflections and mounting 
inaccuracies and a labyrinth-type seal for eliminating 
drag and undue wear. A headless set locks the 
unit to the shaft and a standard grease fitting is provided 


for supplementary lubrication. 


self-aligning bearings 


screw 


Above: Ball Bearing Unit 


Right: Solenoid Valve 


Packless Solenoid Valves 

HPAC 21—Automatic Switch Co., 379-C Lakeside Ave.. 
Orange, N. J., has added a new two-way and a new three- 
way valve to its line of “Asco” packless solenoid valves. 
Because of their size, they are named “Midget” valves. 
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“Aw shucks, he has snow melting” 











Steel pipe is first choice for snow melting 


A boy, a dog and a snow shovel are an irresistible combination for 
loosening heartstrings as well as purse-strings! The first snow brings 
the tinkling of the doorbell and the piping query, ‘‘Want your snow 
shoveled, mister?’’ Often a shy companion lurks just out of vision, 
hoping to share this first youthful adventure in capitalism. 

But even so time honored a money making opportunity must some 
day yield to the march of progress! 

More and more, home owners are installing the ultimate snow- 
removal facilities . . . hot water circulatory systems embedded in the 
concrete sidewalks, driveways and service areas of their properties. 

Steel Pipe is first choice, by far, for such installations . .. because -* mit rer stern nt 
Steel Pipe has all the desirable qualities of formability, weldability, cod eins asset onde 
durability, and economy required for successful snow melting systems. with a steel pipe snow melt- 

ing installation. 
Have you seen the new 48-page color booklet, "Radiant Panel Heating with Steel Pipe"? 
Write for your free copy now. 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 


350 Fifth Avenue, New York 1, N. Y. 
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gives instant, 
direct reading 
of Air Velocity 
.. - Anywhere! 


Here is a precision-built, self- 
contained, portable instrument 
that gives instant, accurate read- 
ing of air velocities—anywhere. 
Measures speed of flow through 
ducts, grilles, motors, furnaces, 
etc., or in the open. Needs no cal- 
culations or reference charts. 
Anyone can use if and get ac- 
curate measurements. Available 
in a wide range of scales, and 
with a wide assortment of jets 
and fittings if needed. You'll want 
full details and prices, so write 
for Bulletin No. 2448-G. Illinois 
Testing Laboratories, Inc., Room 
513,420 N. La Salle Street, Chi- 
cago 10, Ill. 
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ND u, STRAY 


“PRECISION. 
For every 
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| Corp., 
| erator set capable of welding studs up to and including 
| 5@ in. 
| which can be used for installing studs up to 14 in. in 
| diameter with the company’s automatic stud welding gun. 


| where welding 





They are designed to handle a wide range of liquids 


and gases at temperatures up to 212 F, and are recom- 


mended for use in equipment such as oil burners, measur- 
ing and testing apparatus, gas heaters, power cylinders 
and diaphragm motor controls. 

Pipe sizes of the two-way valves are 14 in. and 4 in. 
(normally closed) and 1% in. (normally open). Permis- 


| sible pressures range up to 300 psi for a-c operation and 
| up to 250 psi for d-c operation. 
| the universal type, being applicable to any three-way 


Three-way valves are of 


requirement (regardless of the direction of flow or points 
of pressure application), and are available in the 14 in. 
The maximum allowable pressure is 125 psi 


size only. 
application. 


for a-c operation and up to 50 psi for d-c 


| Stud Welding Power Units 


HPAC 22—Development of two special power units, 
designed for use with its stud welding equipment, has been 
announced by Nelson Stud Welding Div., Morton Gregory 
Lorain, Ohio. One unit is a motor operated gen- 


in diameter. The other is a battery operated unit 


The power unit is said to be equivalent to two conven- 
tional 400 amp generators in parallel, comparable in size 


| to a 200 amp welding generator, and to weigh approxi- 
| mately 800 Ib. 


Either 220 volt or 440 volt, 60 cycle cur- 
rent can be used with the new power unit. 

The battery unit is recommended for construction jobs 
generators or necessary power are not 


available, and for plant maintenance operations. 


Stud Welding Power Unit Unit Heater Hoist 
Unit Heater Lift Assembly 

HPAC 23—A new lift assembly for use in hoisting 
and lowering unit heaters is available from Reznor Mfg. 
Co., Mercer, Pa. 

Said to cut installation costs and time by as much as 
50 percent, the new lift assembly permits one man to 
hang the company’s new 25,000 Btu “Cadet” heater and 


| to enable two men to install other, larger company heaters 


quickly. The assembly brings heaters within 7 in. of 


| the ceiling, and can be used with or without the 24 in. 
| and 36 in. hanging boards, 


currently in the line. These 
hoards now serve as anchors for hoisting heaters by block 


| and tackle or electric hoist, and to finish the ceiling and 
| supporting pipes in appearance. 


The lift assembly can he used over and over for any 


| type installation and may be used to lower and hoist heat- 


ers for cleaning purposes. 
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Portable Direct Fired Heaters 

HPAC 24—The portable “Thermobloc” heaters of Prat- 
Daniel Corp., East Port Chester, Conn., are recommended 
for use on construction jobs, in quarries, and many other 
temporary applications. Mounted on a truck, each unit 
has its own attached fuel tank and may be moved about 
so as to provide the most effective diffusion. 

In the illustration, the heater at the left provides 300,000 
Btu per hr output, while that on the right is supplied in 
100,000 and 200,000 Btu per hr ratings. The company 
also manufactures the model 1000, which is designed to 
provide 1,000,000 Btu per hr. 


i“. 


Redesigned Propeller Fan 

HPAC 25—A complete redesign of its utility fan has 
been completed by Hartzell Propeller Fan Co., Piqua, 
Ohio. 

An unusually large circular base of stamped steel is 
said to make the fan practically tip-proof, and a new 
fan supporting mechanism, welded to this base, grips the 


Portable Air Heaters Propeller Fan 


fan at each side and allows it to be turned vertically 360 | 


It can be locked at any position by means of hand 


deg. 


operated friction screws. 


Guards, designed to pass all safety codes, protect both | 


the front and rear of the fan. The motor is outside the 
guard to facilitate oiling and inspection. The fan is 
made in various sizes which range from 14 to 36 in, in 
diameter. 


Oil Burner 

HPAC 26—An oil burner designed especially to burn 
catalytically cracked oils is now available from Nu-Way 
Corp., Rock Island, IIl. 


Features are said to include a new type combustion head 


and a sturdy housing made of sand cast aluminum which | 


The modei CO-2 unit is | 


forms the streamlined exterior. 
rated at 0.75 to 2 gph and the model CO-6 unit will handle 


from 2 to 6 gph. 


the flame. 


Temperature Indicators, Recorders 
HPAC 27—The new line of thermocouple actuated 


“Microsen” temperature indicators and recorders of Man- | 
ning, Maxwell & Moore, Inc., Bridgeport 2, Conn., has | 
been designed to measure temperatures between —100 F | 


and 3000 F. 
Features include a power operated pointer, standard elec- 
tron tubes, a full scale circular dial, rugged construction, 


and design simplicity. 
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A large rear opening is provided for | 
access to parts and an inspection port is used for checking | 


Perfect Air Control 
with 
Ornamental Outlets 


For air circulating systems in residences the dual- 
unit Hendrick Bulator is ideal. It provides com- 
plete control of air throw and spread, with a dec- 
orative effect that actually adds to the attractive- 
ness of the room. 

The installation shown is in the home of the 
president of a prominent corporation. Although 
the deflecting vane grilles of the Bulator are di- 
rectly behind the Gothic Cloverleaf design of the 
ornamental grilles, only the latter are visible from 
the room. 

For Bulator dual-unit installations a wide variety 
of ornamental grille designs are available, so one 
can readily be selected to harmonize with the dec- 
orative scheme of any room. 

Write for full details on this practical dual-unit 
combination. 


Perforated Metals 
Perforated Metal Screens 
Wedge-Slot Screens 
Architectural Grilles 

Mitco Open Stee! Fleoring, 
Shur-Site Treads, Armorgrids 


HENDRICK 


* G 
Manufacturing Company 
48 DUNDAFF STREET, CARBONDALE, PA. 
Seles Offices in Principal Cities 





The balance principle incorpo- | 
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New “Controlled Humidity” 
Method Gives a Better Solution 
to Air Conditioning Problems 


“Hygrol” 
Absorbent 
Liquid 
Dehumidifies 
Fresh Air 
Without 


Refrigeration 


@ NIAGARA Air Conditioners or Dehumidifiers using 

“Hygrol” liquid absorbent give precise control of air tem- 

perature and humidity... at lower operating cost, with 

large savings in space and with smaller and less expensive 

equipment, in many applications. 

This method dehumidifies the air by passing it through 

i chamber in which “Hygrol” spray removes its moisture 

and produces a low dew point. The “Hygrol” solution re- 

sulting is continuously and automatically re-concentrated, 

providing always full capacity in air conditioning and as- 

suring always a constant dehumidifying capacity and a 

trustworthy, constant condition for your material, appara- 
tus, process or room to be conditioned. 

losted “Hygrol” is a liquid, not 

a salt solution; it stays pure 

and non-corrosive; does 

not cause maintenance or 


ABSORBENT TO 


operating troubles in food 
NCENTRATOR 


plants or in chemical proc- 
esses. 
\ Investigate this new 
COOLANT r® 4 a 
= Method for “comfort” air 
conditioning as well as to 
protect quality in hygro- 
scopic material, or process- 


DOLANT 


a es or instruments, or to pre- 


T 
| ; 

| assonsent rom Vent condensation damage 
NCENTRATO® . 


to metals, parts or products. 
pee weatee fy i 
w REQUIRED ww = 


mmagana ConteousD wumorty metnoo —now ovcran Vite for Bulletin No, 112 











NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. HP, 405 Lexington Ave. New York 17, N. Y. 
Experienced District Engineers in Principal Cities 
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rated in these units is designed to produce a mechanical 
equilibrium between two forces. One force is propor- 
tional to the thermocouple input, the other is proportional 
to the mechanical position of the instrument pointer. The 
input force is established by the field of a coil connected 
Variations in this input force un- 


to the thermocouple. 
A movement of 


balance a small pivoted arm or beam. 
this beam changes the tuning of an oscillator circuit in 
the electronic section. This varies signal output which 
positions the pointer in ratio to the input being deter- 
mined. Force is applied by the position of the pointer 
through a calibrated spring to offset the variation of the 
input force and rebalance the beam at the new signal 


level. 


Chemical Feeder 


HPAC 28—A new low cost, chemical feeder for elim- 
inating destructive algae and slime in cooling towers is 
offered by Paddock Engineering Co. of Texas, Dallas, Tex. 

Called “Sureclor”. the feeder is water energized and 
operates on a high vacuum principle. The device is fabri- 
cated from transparent plastics so that operation is visible 
at all times. A manual setting of a control valve governs 
the amount of additive chemical being introduced. Main 
water supply line pressure activates the feeder, and part 
of the water in the supply line is diverted into the unit 
This 
diverted water passes through a restricted opening from 
the high pressure side to the low pressure side, a vacuum 
being created to draw the chlorine solution into the unit 


where it is mixed with the diverted water. 


by creating a 50 percent difference in pressure. 


Chemical Feeder Motor Starter 


Motor Starter 
HPAC 29 


as the connected machine is stressed in a new motor 
starter, the “Motor Watchman”, class 10-100-S1, avail- 
able from Westinghouse Electric Corp., P. O. Box 2099, 
Pittsburgh 30. 

With ratings up to 600 volts, 714 hp polyphase; 5 hp 
it starts, stops, 


Protection of operating personnel as well 


single phase; or 220 volts, 114 hp d-c, 
and provides overload protection. 

The self indicating handle, an interlocked cover (to 
prevent opening unless the starter is “off’), and a safety 
latch to lock the starter “off” during servicing are some 
of the features. 

Positive motor protection, says the company, is pro- 
vided by the quick-make, quick-break, over-center toggle 
mechanism, the use of de-ion are quenching, and the bi- 
overload relay. Straight- 
facilitate installation and 


metallic, disc type thermal 
through wiring is used to 


servicing. 
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Reversible Pipe Tongs 
HPAC 30 
the chain, the new “Vulcan” reversible tongs will turn 
pipe in either direction. The manufacturer is J. 
Williams & Co., 400 Vulcan St., Buffalo 7, N. Y. 


For use on narrow beads and flanges, the outer jaws can | 


be removed by taking out the single standard bolt and nut 
used in assembly. These outer jaws are also reversible, 
end for end. 
pipe and fittings from 14 to 8 in. 
tongs are arranged (respectively from top to bottom) for 
making up joints, for breaking out, and for use on various 


fittings. 


Pipe Tongs 


Small Humidifier 

HPAC 31—A new “heavy duty all purpose” humidifier, 
a small version of its large industrial “Hum-O-Zone’, is 
now in production at the plant of Daffin Mfg., Co., Lan- 
caster, Pa. 

This small humidifier is a table model type especially 
designed for use in hatcheries, egg storage rooms, cold 
storage rooms and compartments, chemical plants, textile 
mills, and other places where a lack of proper humidity 
is harmful either to personnel or materials being handled. 

Output of this new unit, which measures 9 in. across 
and 5 in. high, is 2-14 lb per hr of water. The device 
contains an automatic float valve and may be adapted 
for automatic control. 


WE HEAR THAT... 

WORTHINGTON PUMP AND MACHINERY CORP., 
Harrison, N. J., has acquired WINTROATH PUMPS, 
INC., Alhambra, Calif., which will be operated as a 
wholly owned subsidiary, continuing under the pres- 
ent management NATIONAL RADIATOR CO., 
Johnstown, Pa., has purchased the Danville, Pa., steel 
fabricating plant of Webrib Steel Corp., New York City, 
to handle its expanded defense activities. The acquisi- 
tion gives the company nine plants in six locations. 


A certificate of honor was recently presented to LEO 
C. RUDEGEAIR, chairman of the safety committee at the 
Middletown, Pa., plant of NATIONAL RADIATOR CO., 
Johnstown, Pa. The certificate, presented by BENJAMIN 
F. SELLERS, of the Commonwealth of Pennsylvania, 
Department of Labor and Industry, was awarded in recog- 
nition of the Middletown employees having completed a 
year’s operations without a single accident causing lost 
time from work. This plant also received recently a 
plaque from the National Safety Council for its record. | 
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Without removing the tongs or loosening | 


H. | 


The tongs are available in four sizes for | 
In the illustration, the | 


This Trap Makes a Habit 
of Real Thrift 


Built to last, a B& J Trap is a miser on maintenance. 
The cage unit is a complete operating unit in itself, 
containing the thermostatic element, valve piece 
and trap seat accurately calibrated in exactly correct 
relation to each other before it leaves our factory . . . 
and locked in permanent, unalterable adjustment. 
This reflects in real savings on repair and mainten- 
ance problems after installation. 

Yes, when you select Barnes & Jones heating 
specialties in the beginning, you never have regrets 


in the end! 


BARNES & JONES, Inc. 
128 BROOKSIDE AVENUE, BOSTON 30, MASS. 
Representatives in all principal cities 








BY 0.SOGLOW 


FEEL A DRAFT? In 
order for air in 
motion to be called 
a draft it has to be 
moving at a speed 
of at least 3.5 feet 
per second. Author- 
ities say that the 
average person can’t 
detect air in motion 
unless it’s moving 


that fast. 


GIVE FLAMES COLD Feet! Air-Maze approved 
flame arresters keep sparks, flame and dirt 
out of tanks used for storing inflammable 
liquids. Another of the many filter types 
designed by Air-Maze, the filter engineers. 


pirat’s ITs DISH! Airborne dust and dirt don’t 
get very far with Air-Maze filters on the job. 
Air-Maze filters provide clean air for venti- 
lation systems, keep damaging dust out of 
engines, compressors, blowers, elec tronic 
equipment, motor generator rooms, etc. All- 
metal, cleanable, high dirt-holding capacity. 


WHETHER YOU BUILD OR USE engines, com- 
pressors, air-conditioning and ventilating 
equipment, or any device using air or liquids 
—the chances are there is an Air-Maze 
engineered filter to serve you better. Repre- 
sentatives in all principal cities, or write 
Air- Maze Corporation, Cleveland 5, Ohio. 


Res 


The Filter Engineers 


AIR FILTERS LIQUID FILTERS 
SILENCERS OIL SEPARATORS 
SPARK ARRESTERS GREASE FILTERS 





WESTINGHOUSE ELECTRIC CORP., Pittsburgh, is 
building a new plant for the production of small electric 
motors in Union City, Ind. Production is expected to 
start late this year. The company’s small motor division 
has leased two additional buildings in Lima, Ohio. These 
will be used to produce parts needed at the company’s 
main Lima plant for military production and will also 
be used for office and storage use. 


Attendance at the traveling Parade of Progress road 
exhibit of MINNEAPOLIS-HONEYWELL REGULATOR 
CO. has exceeded expectations, according to reports from 
the first 10 cities in the eastern and mid-Atlantic region 
where it has appeared. More than 7500 architects, en- 
gineers, school and hospital administrators and transpor- 
tation technicians have seen the show which includes 38 
working models of control instruments and is scheduled 
to visit some 60 cities before the end of the year. 


Two more localities are slated for the free factory 
training school sessions presented at various colleges 
under the sponsorship of PERFEX CORP., Milwaukee. 
Classes will be held this month at the Newark College of 
Engineering, Newark, N.J., and the Walter Hervey Junior 
College, New York City. Other sessions in New York are 
to be scheduled next month. The course includes instruc- 
tion in the fundamentals of heating, including the opera- 
tion, installation, and servicing of automatic controls. 


TUBE TURNS, INC., Louisville, has appointed 
BETHLEHEM SUPPLY CO., Tulsa, Okla. and 
BETHLEHEM SUPPLY CO. OF CALIFORNIA, Los 
Angeles, distributors of its welding fittings and flanges. 
The Tulsa organization is a subsidiary of Bethlehem 
Steel Co. and the Los Angeles firm is a subsidiary of 
Bethlehem Pacific Coast Steel Corp. 


STURTEVANT DIV., WESTINGHOUSE ELECTRIC 
CORP., Hyde Park, Boston, Mass., has named 
CLEVELAND AIR CONDITIONING CORP., 3030 
Euclid Ave., Cleveland 15, distributor in the greater 
Cleveland area for its line of packaged air conditioners. 
The firm will specialize in industrial and commercial in- 
staliations and is headed by LEONARD F. AUERBACH, 


a veteran of many years in the air conditioning field. 


VIKING COPPER TUBE CO., Cleveland, has been able 
to control grain size to a tolerance of +0.05 mm since 
the installation of an all-electric annealing furnace. De- 
signed and manufactured by GENERAL ELECTRIC CO., 


Schenectady, N. Y., the roller-hearth furnace is used for 


annealing seamless copper tube. The furnace may be 
changed from annealing 30 ft lengths to small diameter 
coils or from short straight lengths to large diameter coils, 
It has handled 3000 |b per hr. of copper tube. 


The No. 2 continuous weld pipe mill placed in opera- 
tion last June by YOUNGSTOWN SHEET AND TUBE 
CO. in its Indiana Harbor plant utilizes two 
rotary straighteners manufactured by MACKINTOSH- 
HEMPHILL CO., Pittsburgh. These machines will straight- 
en 15,000 tons of from 114 to 4 in. butt weld steel pipe in 
an 18-turn per week monthly production schedule. Han- 
dling pipe in lengths up to 46 ft, these crossed-roll 
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straighteners have been a definite factor in the high pro- 
duction and quality records established. 


GENERAL CONTROLS CO., Glendale, Calif., recently | 
inaugurated a new kind of television program in southern | 
The first in a series of industrial success | 


California. 
stories and sponsored by RICHFIELD OIL CORP., the 
show was beamed at 800,000 set-owning families and took 
the audience through the company’s plant. Television 
plant tours scheduled for subsequent weeks include those 


ways to CUT 
bly 





of U. S. STEEL CO., GOODYEAR RUBBER CO., and | 


other southern California industrial organizations. 


RELIANCE ELECTRIC & ENGINEERING 
Cleveland, has purchased a 60 acre plot in Euclid. To 
cost in excess of $114 million, a new expansion project 
involves construction of a one story building, similar to a 


CO.., | 


DRILL IT! 
with « B & D HOLGUN. Drills 
holes to 4" diameter in steel 
to Ye" in hardwood. 


plant of approximately the same size built by the com- | 


pany in Ashtabula four years ago. 
the manufacture of industrial type motors and accessories 
and, in addition, will house the company’s engineering, 
development, research and renewal parts departments. 


FLEXITALLIC GASKET CO., Camden, N. J., 


added three new distributors and two new agents to its | 


TATE | 


field organization. The distributors are: 
ENGINEERING & SUPPLY CO., INC., Baltimore, Md., 
serving Maryland and Washington, D. C.; 4. L. CRUMP 
& CO., Chicago, covering northern Indiana and Illinois; 
and SOUTHERN MARINE SUPPLY Co., INC., Savannah, 
Ga., serving the marine industry within the limits of 
Savannah. The two new agents are: CARL GRIMES & 
CO., Des Moines, Ia., handling western Iowa; 
FRANK VALETTI & CO., Philadelphia, serving the 


marine industry within the limits of Philadelphia. 


A. L. CRUMP & CO., Chicago, is now the sales rep- 


resentative for industrial heating equipment of CARRIER | 


CORP. and will cover the Chicago area......./ AIR 
REDUCTION SALES CO., DIV. of AIR REDUCTION 
CO., INC., 60 E. 42nd St., New York 17, has prepared 
a 16 mm sound motion picture in color which tells the 
story of the new “Aircomatic” process for welding alumi- 
num, stainless steel, bronze and monel. 

The film, with a running time of 21 min., was prepared 
for showings to nontechnical as well as technical groups. 
Further details and information on making arrangements 
for showing the movie may be obtained from the com- 
pany. 


At the recent 19th EXPOSITION OF POWER AND 
MECHANICAL ENGINEERING, attendance _ totalled 
32,000, with visitors registered from every state of the 
union and many foreign countries. The show was pre- 
sented under the auspices of the AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS and was held in con- 


junction with its annual meeting. 


BLUE SEAL ASBESTOS CORP., Brooklyn, N. Y., one 
of the oldest fabricators of insulating parts in the country, 
has been purchased by CARL H. KRAUSE, who will 
function as its president. Until recently, Mr. Krause was 
New York works manager for Trumbull Electric Mfg. Co. 
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has | 


and | 


It will be used for | 
y 


DRIVE IT! 


with « B & D SCRUGUN. Drives 


2°. Positive or adjustable clutch 
available. 


| Per MAN These Tools are perfectly balanced, weight 
saving, compact, with famous “Pistol Grip and 
| Trigger Switch’. Accurate and easy to handle. 
Help your men produce more, with less fatigue 


and less work spoilage. 


Per HOUR Abundantly powered By B&D universal 
motors, they have full power and speed for con 
tinuous use—help you do more sheet metal assem- 
bly per hour, every hour! 


Per TOOL These Tools give you extra years of serv- 
ice! Extra-tough gears, shaft and chuck spindle, 
powerful motors, husky housings are built to last! 


WRITE TODAY for free, detailed catalog to: THE 
BiacK & DEecKER Mra. Co., 628 Pennsylvania 
Ave., Towson 4, Md. 


"Trade Mark Reg. U. 8. Pat. OF 


LEADING DISTRIBUTORS EVERYWHERE SELL 


) Black& Decker 


porrasie ececrric TOOLS 
Sco 138 @ 
cos SANDERS eavaens 


“WHIRL WIND”* 
SHEARS WIRE BRUSHES 
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Graduate 


ENGINEERS 


GOOD 
OPPORTUNITIES 


for 


POWER ENGINEERS: Must have five to fifteen 
years experience in some of the following: operating, 
testing and maintaining power plant equipment, 
supervising power plant operations, making cost and 
evaluation studies, heat balance work, power cost 
accounting, design and layout of power plants, and 
the selection and installation of power equipment. 
Must be graduate. 


AIR CONDITIONING ENGINEERS: At least 7 
years’ experience in selection and operation of heat- 
ing, air-conditioning, ventilating and refrigeration 
equipment. Well versed in the theory of thermo- 
dynamics, fluid flow and heat transfer. .For consult- 
ing evaluation, and economic operation services. 
Must be graduate. 


MAINTENANCE ENGINEERS: Five to ten years in 
planning maintenance work, establishing manpower 
and material requirements, scheduling and control- 
ling work. Must be thoroughly familiar with Machine 
and Hand Toof used in Plant Maintenance Work. 
Must have supervised persons doing maintenance 
work. Must be graduate. For consultation work. 


HEATING AND VENTILATION ENGINEERS: Eight 
to ten years progressively difficult experience in field 
and office problems in heating, ventilating and air- 
conditioning design. Also, experience in making 
economical evaluation of alternate methods. Must 
be graduate. 

Give experience, education, age, references, personal 
history, salary received and salary expected. Please 
be complete and specific. 

All inquiries will be considered promptly and kept 
confidential. 


E. |. du Pont de Nemours 
& Co. (Inc.) 


Engineering Department Personnel 


Wilmington 98, Delaware. 








Preliminary plans for erecting a new, modern single 
story building in Bellwood, Ill., have been announced 
by UNISTRUT PRODUCTS CO., Chicago. The first 
unit of the new structure will provide general offices, per- 
manent sales and display showrooms, and a warehouse 
and will be built as soon as conditions permit. 
VINNEAPOLIS- 


BROWN INSTRUMENTS DIV., 


HONEYWELL REGULATOR CO. is expanding its in- 
dustrial production and operating facilities in Philadelphia. 
The Thomas M. Royal plant has been purchased and the 
company has also acquired about 60,000 sq ft of adjacent 


undeveloped property. This expansion in Philadelphia 


is the second in less than two years. 


Customer employee courses fitted to the specific §re- 
quirements of its industrial instrument users began last 
month at the Philadelphia school of the Brown Division. 
Courses will cover industrial instruments maintenance 
and repair and classes will be held on a 3, 5, and 13 
week basis. The shorter courses will be for concentrated 
instruction, the longer courses for more comprehensive 
training. The remaining three-week courses start on 
March 26 and April 30. The five-week classes start 
February 12 and May 28 and the comprehensive-thirteen- 
week course will be held from February 12 to May II1th. 


The division is asking customers to submit details cover- 
ing the application of nonindicating industrial control 
devices on specific and knotty processing and maintenance 
problems. Each month eight to 10 awards will be made to 
those users of products who submit outstanding idee 
The awards will be based on general usefulness of the 
ideas in promoting more widespread economy, quality 
and other advantages. Each winner will receive a 
“Chronotherm” thermostat and the winning ideas will be 
published in monthly bulletins. 


This year marks the 75th year of business of SAUER, 
INC., Pittsburgh, one of the country’s oldest firms in 
the field of mechanical contracting. Headed by W/LLIAM 
N. STEITZ, president, and with a personnel of some 350 
employees, the company has done piping, heating and 
ventilating work in many of Pittsburgh’s large buildings. 


A new sprinkler stopper, essentially a wedge with a 
three-layer rubber diaphragm, is offered by SPRINKLER 
STOPPER CO., 170 S. Van Brunt St., Englewood, N. J. 
Designed to stop property damage by water from sprinklers 
after a fire has been extinguished or in case of mechanical 
failure, the stopper fits on the end of a shore pole and is 
inserted into the “ring” of the sprinkler so as to shut off 
the water at the point of flow. The diaphragm covers the 
outlet, pressure being maintained by a spring in the as- 


sembly. 


Due to an error in HPAC’s 1951 directory of heating, 
piping and air conditioning equipment, Iron City Chem- 
ical Co., Evans City, Pa.. is omitted, on page 80d, under 
the heading Units, Sterilizing, Air. The firm is incor- 
rectly shown, under the heading immediately above. 
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WHO'S WHAT 





CHARLES E. WILSON, who is now chairman of the 


DEFENSE MOBILIZATION BOARD, has been succeed- 


ed as president of GENERAL ELECTRIC CO., Schenec- 
tady, N. Y., by RALPH J. CORDINER, executive vice | 


president and a director of the company since 1949. In | 


the company’s air conditioning department, W. F. R. 
KARSTEN is now supervisor of commercial engineers. 


He has been associated with the department since its in- | 


ception in 1932, and in 1943 was made division sales 


manager with headquarters in Bloomfield, N. J. ROBERT 


L. GIBSON with headquarters in Pittsfield, Mass., is now 
managing the chemical department. He had been as- 


sistant general manager. 


ALLEGHENY LUDLUM STEEL CORP. 
EDWARD J. HANLEY president, and CLARK W. KING 
executive vice president. 
as executive vice president, succeeds E. 
who has resigned. Mr. King is now vice president and 
He succeeds Mr. Hanley and retains the posi- 
tion of treasurer. Mr. Cleborne continues as a director 
and vice president. Other personnel changes include the 


retirement of FRANK B. LOUNSBERRY as vice president 


treasurer. 


and technical director and the appointment of W. B. | 
PIERCE, presently manager of the sales development and | 


engineering service department, as technical director. 


PAUL M. 


but who will continue as a director and in an advisory and 


consulting capacity. Mr. Arnall joined the firm a year 


ago after resigning as executive vice president of Ohio | 


Injector Co. 


THE TRANE CO., La Crosse, Wis., has elected R. E. | 
LUCEY and H.C. ROOKS vice presidents and has named | 


E. A. CLINE sales manager. Mr. Lucey continues as 
manager of product development and chairman of the 
company’s development committee. Mr. Rooks joined 
the firm in 1933 and is a heat transfer specialist. 
HASKINS succeeds Mr. Cline as manager of convector- 


radiator sales. 


JOHN C. KOCH, who joined CONOFLOV 
Philadelphia, in 1945 and has been general sales manager, 
is now vice president in charge of sales....... The new 
vice president in charge of sales for LINCOLN ELECTRIC 
CO., Cleveland, is W. R. PERSONS. He has been general 
sales manager since 1946, 


The new director of the west coast research and develop- 
ment laboratory of ROBERTSHAW-FULTON CONTROLS 
CO. is H. W. GEYER, who is well known for his many 
years of service with the Southern Counties Gas Co. of 
California. He has served on a number of American 
Gas Association committees and is the author of many 
technical papers and reports. He succeeds S. G. ESKIN, 
who has been transferred to the executive offices of the 
company in Greensburg, Pa., to serve in the capacity of 
technical advisor. 


Heating, Piping & Air Conditioning, February 1951 


has _ elected 


Mr. Hanley, presently serving, | 


B. CLEBORNE | 


ARNALL has been elected president of | 
LUNKENHEIMER CO., Cincinnati, and succeeds FRANK | 


P. RHAME, who has resigned after 32 years of service, | 


R. E. | 


CORP., | 





These EXTRA Airsan Features 
Mean EXTRA Filtering 
Efficiency 




















GALVANIZED FULL BRONZE 
STEEL FRAMES WELDED CORNERS 


DRAIN SLOTS FOR EXPANDED 
QUICKER, EASIER CLEANING METAL FACE PLATE 
Media of Airsan Air Filters is viscous type, permanent 
and cleanable. Constructed of multiple layers of galvan- 
ized wire mesh, media is designed to give maximum 
efficiency plus large dust holding capacity at low resist- 
ance. Expanded metal face plate acts as lint arrestor — 
distributes air evenly over entire filtering area, and aids 
in easier cleaning and servicing. 

Available in standard 1” and 2” thickness, or for in- 
dustrial and special applications in 2” to 4” thickness. 
Holding frames for all type filters for V type or 
straight banks. 

SEND FOR 

THESE BULLETINS 


FORMERLY 
* AIRCOR 


Air Filter Corporation 


108 F North Water St., Milwaukee 2, Wis. 
Canadian Representative 
DOUGLAS ENGIMTFPING cH... LTD. 
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nae Series P’’ Units 


TO SOLVE YOUR WATER SHORTAGE PROBLEMS 


Model ‘‘PT’’ 

~ Cooling 
Towers 

3 to 100 TR 


Model ‘‘P’’ 
Evaporative 
Condensers 
3 to 100 TR 
Freon — 
Ammonia 


New Features @ Compact Design @ Outdoor Installation 
© Mono-Drive saves space, simplifies control, af- 
fords economy of installation. Separate pump mo- 
tors available. 

© No oiling required . . . motor, pump and fan 
bearings pre-lubricated for life. 

© Vertical pumps drain automatically when pan 

is empty. 

© Motor 95% enclosed . . 
sulation for outdoor use... 
and drive. 

e Large, slow speed, quiet operating fans .. . 
lower horse power requirements. 


. special tropical in- 
rain guard over motor 


For further information write to — 


BALTIMORE AiRcoiL Co., INC. 


2519-23 Pennsylvania Ave. Baltimore 17, Md. 
—Specializing in Water-Saving Devices Since 1938— 


| president 
| Majestic Co.; second vice president 


| ing 


| and manager of its Williams Division. 


| neer for ROSS OPERATING VALVE CO., Detroit. 

has had wide experience in the development of machine 
| equipment and brings extensive knowledge of pneumatic 
| and hydraulic applications to his new position. 


JOHN M. KANE, who joined AMERICAN AIR FILTER 
| CO., INC., Louisville, Ky., in 1933 and was made chief 
engineer of its dust control division in 1944, is now man- 

ager of the division Officers of: the NATIONAL 
WARM AIR HEATING & AIR CONDITIONING AS- 
SOCIATION, who were recently nominated and unani- 
mously elected for a second term are: president — C. S. 
FRANKE, president, American Furnace Co.; first vice 
-_ W. D. REDRUP, chairman of the board of 
- C. B. PHILLIPS, 


vice president of Surface Combustion Corp.; and manag- 


director and GEORGE 


BOEDDENER. 


secretary-treasurer 


After a 20 month period during which he served as di- 
rector of foreign affairs for Kuljian Corp., F. L. YETTER 
has rejoined C. H. WHEELER MFG. CO., Philadelphia, 
as senior vice president. He has long been associated with 
the power plant field and began his long tenure of serv- 
ice with Wheeler in 1916. As previously announced, the 


company is now a division of HAMILTON-THOMAS 


| CORP. 


L. A. CASLER, long associated with the oil heating 
equipment industry, has been named executive vice presi- 
dent of EUREKA WILLIAMS CORP., Bloomington, IIL, 
He is also a mem- 

ber of the corporation’s board of directors....... 
| THOMAS D. JOLLY, vice president in charge of engi- 
| neering and purchases for Aluminum Company of Ameri- 

ca since 1942, has been elected to fill his third one-year 
term as president of the AMERICAN STANDARDS 

{SSOCIATION, The ASA is made up of 101 technical 


| societies, trade associations, and consumer groups, and 
1800 individual company members. 


The grade of Fellow in the AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS has been awarded THOMAS 


A, MARSH, national industrial engineer for Iron Fire- 
man Mfg. Co. This is the second major honor accorded 
Mr. Marsh, who in 1945 received the Percy Nicholls 
Award, given for notable scientific or industrial achieve- 
ment in the field of solid fuels. 


FRANK HALLBERG is the recently named chief engi- 
He 


FRANK E. HUTTON has been named to the position 


| of executive assistant in charge of the application and 
| sales of heat and chemical recovery equipment, digesters, 
| alloy castings, and other process equipment for the pulp 


and paper industry by BABCOCK & WILCOX CO., New 
York. He joined the company in 1927 as an apprentice 
engineer, later becoming a member of the Pittsburgh sales 
staff. He was loaned to the government during World 
War II, and joined the New York office five years ago. 


ROBERT C. BLACK, formerly on the staff of the vice 


president of Westinghouse Electric Corp. and formerly 





advertising and sales promotion manager for the south- 
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eastern district of Westinghouse, is now advertising man- 
ager of the machinery division of DRAVO CORP., Pitts- 
burgh. The division includes the company’s heating, 


ventilating, air conditioning, power plant piping and | 


heavy industrial equipment departments. 


CAPT. DAVID R. HULL, USN (Ret.), has been elected | 


a vice president of RAYTHEON MFC, CO., Waltham, 


Mass. He had been assistant manager of the company’s 


equipment division and replaces WALLACE L. GIFFORD | 


as manager of the division. Mr. Gifford continues with | 


the company as a director and vice president in an ad- 
visory capacity. 


BABCOCK & WILCOX CO., New York, has named S. | 
T. MACKENZIE, head of the Philadelphia office, to the | 


newly created post of sales manager, and R. VW. BUNTIN 


has taken over his former position. ........ CHARLES | 
L. FOSS has joined the staff of UNITED STATES AIR | 
CONDITIONING CORP., Minneapolis, as assistant to A. | 


A, FEINBERG, president. He was formerly associated 
with the Bankers Trust Co. of New York and the equipment 
manufacturing division of Air Reduction Co., Inc. 


WILLIAM G. MAHLMAN, for three years supervisor 
of order analysis for both Edward and Nordstrom valves, | 
has been promoted to sales office manager of EDWARD | 


VALVES, INC., East Chicago, Ind. He succeeds, 


HERBERT J. ROWE, who has been called back to the | 


U. S. Marine Corps. 


Working with the cooperation of the construction sec- 


tion of the National Safety Council, the NATIONAL | 


CONSTRUCTORS ASSOCIATION is setting up a nation- 


wide program aimed at reducing the frequency and sever- | 
ity of lost-time accidents. F. R. GRIFFIN, safety engi- | 
neer for the engineering and construction division of | 
Koppers Co., Inc., has been elected chairman of the asso- | 


ciation’s safety committee. 


JOHN ADAMS KUNEAU has been named director of | 
public relations for PH/LCO CORP., Philadelphia, and its | 
subsidiaries and has been named to the firm’s manage- | 


ment operations committee. He was formerly vice presi- 


dent of the J. Walter Thompson Co., advertising agency, | 


and prior to that had been president of his own public 
relations firm in New York City. 


The newly elected president, ARTHUR VORYS, of the | 
NATIONAL HEATING WHOLESALERS ASSOCIATION, | 


INC., has appointed the following War Emergency Liaison | 


Committee: CHARLES BIRD, of Cincinnati Supply Co., 


chairman; HARRISON SOMERVILLE, of Thos. Somer- | 


ville Co.; and JOHN PHILLIPS, of Stelwagon Mfg. Co. 


Mr. Vorys, of Vorys Bros, Inc., is an ex-officio member of | 


the committee. 


PAUL J. LARSEN, formerly director of the Office of 


Civil Defense of the National Security Resources Board, 
has been named assistant to ROY C. INGERSOLL, presi- 
dent of BORG-WARNER CORP., Chicago. ........ The 


new service manager of the DELCO APPLIANCE DIV, | 
GENERAL MOTORS CORP., Rochester, N. Y., is | 


RICHARD T. REDDINGTON, who joined the division 
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POPULAR 
PARTS 


All accessories on Olson 
Heaters are of the best name 
and quality known to heating 
engineers. They are standard 
products of nationally known 
manufacturers. Replacements are 
available anywhere. 


SOW 


ARTHUR A. OLSON & COMPANY 
Broad Street, Canfield, Ohio 


DIRECT FIRED HEATERS 
fry Gas, Oil, Coal 


er Dual Ges and Oil 


Get the inside story 
Write for catalog 


No. F50 








AURORA 


CLOSE-COUPLED 


iow cost «LONG LiveD 
© SMOOTH, QUIET (* MECHANICAL SEAL 


of DISASSEMBLY is 
QUICK and SIMPLE* 


They have 


EVERYTHINGe 
f DEPENDABLE 


for 
EVAPORATOR 

COOLING 
TOWERS 

e 

AIR 
CONDITIONING 
UNITS 

e 
also for 
GENERAL 
SERVICE 





Air conditioning contractors as well 
as manufacturers of air condition- 
ing equipment will welcome these 
notable close-coupled package 
pumps. dechenioat seal requires 
no packing or maintenance. *Pump 
may be disassembled without dis- 
turbing discharge connections or 
hold down bolts. Sturdy, lasting 
and efficient. 


Capacities up to 
150 G.P.H., heads 
to 100 ft. 


CASINGS vertically split. Casing wearing 
ring standard. 


MECHANICAL SEAL is standard on all sizes 


and located in packing cover. 
IMPELLER is balanced, of enclosed type, high grade bronze. 


MOTOR — NEMA specifications, Stainless Steel Shaft on JMC 
— for all circuits and various enclosures. 


BALL BEARINGS — on JMC built into motor. 


Aurora Type 
JMC Pump 
— Close-Coupled 


OTHER AURORA AIR CONDITIONING UNITS 
We are also in a position to supply various sizes of air condition- 
ing pumps in V-Belt drive, and flexible coupling drive. Our large 
type G.M.C. Close-Coupled Pumps can be furnished up to 800 
G.P.M. and heads to 200 ft. 
Complete Information on Request 
DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 
80 Loucks St., Aurora, Illinois 





| 
| 
| 
| 
| 


| purchasing agent of the firm. 


in 1939 and has specialized in service work since that 
time. He succeeds KENNETH O. WOLCOTT, who has 
retired after 37 years of service with Delco Appliance 


and its predecessor companies. 


As the new manager of the Detroit district office of 
ALLIS-CHALMERS MFG. CO., Milwaukee, N. VW. 
LANDIS has succeeded F. S. SCHUYLER, who has re- 
tired after 43 years of service. Mr. Landis has been 
manager of the company’s Syracuse office since 1946, and 
is succeeded in that post by A. J. MESTIER, JR., a sales 
representative in the New York district office since 1948. 

C. CARLISLE TIPPIT, manager of the order and 
planning dept. of RELIANCE ELECTRIC & ENGINEER- 
ING CO., Cleveland, since January 1948, is now general 


WALTER H, BEHNKE, 


| in the company’s applied engineering department since 


1945, has taken over his former post. 


OTTO A. WENDT has been re-elected for a fourth 
term as president of the VENTILATING & AIR 
CONDITIONING CONTRACTORS ASSOCIATION OF 
CHICAGO. Other officers elected include J. J. HAINES, 
vice president; P. W. OLMEN, secretary, and PORTER 
R. WEST, treasurer. H. JAMES MURRAY, chairman, 
WILLIAM A. KUECHENBERG, DAN SCHNEIDECKER 
and LOUIS L. NAROWETZ were again named members 
of the arbitration board and also continue as association 
representatives on the board of directors of the 
BUILDING CONSTRUCTION EMPLOYERS ASSOCIA- 
TION OF CHICAGO, INC. 


PETER V. CHELI is managing the Chicago branch 
office of BRYANT HEATER DIV... AFFILIATED GAS 
EQUIPMENT, INC., Cleveland. He succeeds W/LLIAM 
H. WISE, who has joined the home office organization as 
assistant to J. N. CRAWFORD, director of sales. Mr. 
Cheli became associated with the gas industry in 1934 
when he joined the sales organization of Peoples Gas 
Light & Coke Co., of Chicago. During World War II 
he served with the War Production Board and later with 
the War Assets Administration. He joined the company 
in August 1949. 


PYLE-NATIONAL CO., Chicago, has named CHARLES 
H. HOBBS, formerly of the Hobbs Western Co., a district 
He will handle 


manager with headquarters in St. Louis. 


| both railroad and industrial sales in Missouri, Kansas, 


Arkansas, southern Illinois. and southern Indiana 
KENNETH E. LATIMER has been elected treasurer of 
REMINGTON CORP., Auburn, N. Y. He joined the com- 


| pany as chief accountant in 1947, 


| tory engineer. 
| newly established materials department of the air condi- 


JOHN MOSES, who, for the last three years, has been 
a factory engineer specializing in room air conditioner 
manufacture with Carrier Corp., is a new Remington fac- 


JOHN E. SCHROEDER is managing the 


tioning division. He had previously been planning super- 


| visor of Carrier Corp., planning chief of Adam Opel A. 


G., German subsidiary of General Motors Corp., and had 
also been planning supervisor of Continental Motors 
Corp. ROLLAND J. KAUSSNER has been promoted to 


Remington purchasing agent. 
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ALFRED E. BAKANOWSKI has joined the research | 
staff of PITTSBURGH CORNING CORP., Pittsburgh. He 
will be awarded his Ph. D. degree in physics from Brown 
University next June. ROBERT E. SCHREINER has also 
joined the company’s research staff, after having com- | 
pleted three years as research assistant at the thermal 
laboratory of the Experimental Station, | 
Pennslyvania State College. Both men are working in | 


Engineering 


the physics section of the laboratory in Port Allegany, | 


Pa. 

SERVEL, INC., Evansville, Ind., has appointed 
HERMAN GOLDNER CO., INC., 425 W. Lehigh Ave., 
Philadelphia, wholesale distributor of its all-year air 
conditioning equipment. MADDEN’ BRASS 
PRODUCTS CO., Chicago, has named GULLATT CO., | 
66 Mangum St., N.W., Atlanta, Ga., southeastern repre- 
sentative to serve the states of North and South Carolina, 
Alabama. and the eastern half of 


W. GULLATT is president of the | 


Florida, 


HENRY 


Georgia. 
Tennessee. 
firm. 


VELVIN W. GELBER has opened a consulting engi- 
neering office at 222 Coolidge Ave., Hasbrouck Heights, 
N.J. He will.specialize in the design of radiant heating 
and air conditioning systems JAMES W. BROOKS | 
has been transferred from the Boston office of LINCOLN 
ELECTRIC CO., Cleveland, and is now in charge of the 
indianapolis district. THOMAS L. DEMPSEY has been 
added to the company’s sales staff as a special field engi- | 
neer, and JOHN F. KOTCHIAN is now serving accounts 


in the Chicago district. 


JACK TRAWICK, well known in trade circles, has | 
been named representative for BARBER-COLMAN CO., | 
Rockford, Ill. His new office is located at 514 S. 
St., Birmingham, Ala. ........ S.C. McCANN has been 
appointed sales representative in Kansas and 
Missouri for NATIONAL RADIATOR CO., Johnstown, | 
Pa. His headquarters is at 1004 Baltimore St., Kansas | 
City, Mo. LAWRENCE E. SHEA has joined the com- | 
pany’s Pacific branch sales staff. With headquarters at | 
681 Market St., San Francisco, he is responsible for the 
sales of equipment in the San Francisco Bay area and | 
in northern California. 


REMINGTON AIR CONDITIONING DIV., REMING- 
TON CORP., Auburn, N. Y., has named HARRY S. 
TRAYNOR as co-ordinator of military business. In his 
position as staff assistant to the president, he is responsible 
for the application to military uses of standard company 
products as well as the utilization of a portion of the 
company’s manufacturing facilities for the production of 
special products for military use. He was formerly with 
Carrier Corp. and during the war yas an officer on the 
staff of General L. R. Groves at Oak Ridge, Tenn. 


Recent additions to the staff of SOUTHERN HEATER 
CO., INC., New Orleans, manufacturers’ agent and distrib- 
utor, include H. N. STALL, formerly with Minneapolis- 
Honeywell Regulator Co.; J. /. HEBERT, formerly with 
Shell Oil Co. and Balfour & Hebert, civil and consulting 
engineers; and JAMES COLEMAN, formerly with The 


Trane Co. 
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The Storage Battery of 
Refrigeration 
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In addition to the savings in compressor investment, additional 
economies are possible in reduced size of cooling tower and 
in lower off-peak electric power bills. Write for Engineering 
Bulletin 8-ES. 


DOLE manufacturing facilities in- 
cluding d chine and 
trained personnel for sheet metal 
working are available for the han- 
dling of Government orders. We 
invite your inquiries. 


DOLE REFRIGERATING CO. 


5918 N. Pulaski Rd. © Chicago 30, Ill. 


103 Park Ave., New York 17 
44 Elgin St., Brantford, Ont. 











RANDALL 
BEARINGS 


last longer 
run guile ter 
i" 


ei 


Randall bearings last longer—run quieter 
because they are specially engineered and pre- 
cision made for specific applications. Randall's 
are made from the very finest of materials and 
employ an exclusive double lubricating feature 
that assures longer lastiig, trouble-free service. 
Randall bearings, proven dependable by mil- 
lions of applications, have been accepted as 
standard equipment by approximately 85% of 
the leading manufacturers in the air moving 
industry. Randall bearings are available in 
a variety of sizes and styles for shaft sizes 
ranging from 14” to 3-15/16". Write today 
for additional information on Randall bearings 
or send your requirements. Randall's engi- 
neering department is at your service. 


PILLOW BLOCKS GRAPHITED BEARINGS 


BUSHINGS 
BAR STOCK 
SHEET LUBRICATOR' 


RANDALL GRAPHITE BEARINGS, INC. 


THRUST WASHERS 
BABBITTS 
SAFETY COLLARS 


208 EAST MARKET STREET LIMA, OHIO 


172 





YEW BOOKS & REPORTS 


Gives Comprehensive Data on 
Fuels and Combustion 

Fuels and Combustion Handbook is an unusually com- 
prehensive reference on the properties, characteristics and 
uses of all solid, liquid and gaseous fuels. It is edited 
by Allan J. Johnson, consulting mechanical engineer, and 
the associate editor is George H. Auth, professor of 
mechanical engineering, Villanova College. Compiled 
with the cooperation of over 450 authors and copyright 
owners, the book was prepared for practicing engineers 
and all others having an interest in the selection or use 
of any type of fuel. 

Basic types of combustion of the various fuels are dis- 
cussed in detail, as are pertinent types of combustion 
equipment. Such corollary factors as heat balances, smoke 
prevention, and draft requirements are covered in detail. 
A special feature of the handbook is the wide use of the 
rapid computation technique of alignment charts, re- 
placement of formulas by tables and graphs wherever 
possible, and broad use of comparative tables to show 
advantages, disadvantages, salient features, applications, 
average performance data, etc. 

Many new advances are covered, including those as- 





| sociated with synthetic fuels, the heat pump, gas turbines, 


spreader stokers, furnace and equipment designs. 

The heat balance section is arranged for ready refer- 
ence on three levels of accuracy and the smoke and fine 
particles section is unusually timely in view of the cur- 
rent and rapidly growing interest in air pollution. 

The handbook is published by McGraw-Hill Book Co., 
327 W. 41st St., New York 18, and is priced at $12.50. 


Recommends Use of Lamé 
Formula In Piping Design 


In the paper, Formula For Pipe Thickness, by W. J. 
Buxton and W. R. Burrows, of the Standard Oil Co. 
(Indiana), the so-called Lamé formula, either in its true 
form, or in an equivalent but less complex modified form, 
is advanced as the most suitable formula for the design 
of pipe that is stressed in the elastic range by internal 
pressure. 

In the creep range, the use of the Bailey-Nadai formula 
is proposed, and it is shown that the so-called Lamé for- 
mula in either form is a good approximation of the Bailey- 
Nadai formula. 

In the selection of these two formulas, an examination 
has been made of the common, average (membrane), Bar- 
low, Clavarino, Guest, Beltrami, and von Mises formulas. 


| The origin and meaning of all of these expressions are 


| 


| 


discussed. Their significance for design purposes is ex- 
plained, and the relationship to the so-called Lamé for- 
mula is demonstrated. The need for additional pure shear 
experimental data on creep and on stress rupture is em- 
phasized. 

This paper, identified as No. 50-A-62, is the result of 
an investigation made as part of the work of currently 
revising the ASA B31 Code for Pressure Piping, Section 
3, Oil Piping. It was presented at the recent annual 
meeting of the American Society of Mechanical Engineers, 


29 W. 39th St., New York 18. 
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Establishes Uniform Methods of 
Conducting Sound Level Tests 

The American Standard Test Code for Apparatus Noise 
Measurement, Z24.7-1950, is intended as a guide for those 
who use sound-level meters that meet the requirements of 
the American Standard, Sound-Level Meters for Measure- 
ment of Noise and Other Sounds, Z24.3-1944. It includes 
procedures for factory tests of equipment, field investi- 
gations, and sound-level specifications. 

The section devoted to factory tests deals with the 
measurement of direct air-borne noise, reflected sound, 
ambient sound, apparatus mounting, location of micro- 
phone, (including tentative distances from the microphone 
for specific types of equipment), standing waves, record 
of measurements, and noise measurements. 

For field investigations, the method of measurement of 
apparatus and ambient sound level, the difference between 
apparatus and ambient sound level, and the effects of 
environmental conditions are furnished. 

A committee sponsored by the Acoustical Society of 
America under the procedures of the American Standards 
Association developed this standard. Among the indus- 
tries represented are air conditioning, refrigeration, heat- 
ing and ventilating, electric light and power. Copies may 
be obtained from ASA headquarters, 70 E. 45th St., New 
York 17, for 50 cents. 


Short Course Emphasizes 
Importance of Instrumentation 


For a number of years, A & M College of Texas has 
conducted instrumentation short courses on its campus to 
which personnel from the process industries are invited. 
The fourth short course, held in October 1949, emphasized 
the establishment and organization of instrument depart- 
ments; however, sessions were also devoted to problems 
of special technical concern. 

Bulletin No. 120, Fourth Annual Short Course on In- 
strumentation for the Process Industries, contains the fol- 
lowing papers presented, together with discussions. 


Economics of Instrumentation, by G. W. McCullough, vice president and 
general manager, Phillips Chemical Co 

Organization of an Instrument Department, by W. H 
foreman, Humble Oil and Refining Cx 

What the Production Engineer Needs in Instrumentation, by H 
manager, Monsanto Chemical Company, Texas City, Tex 

Control of Product Quality by Plant Type Infrared Analyzers, 
A. Martin, Standard O1! Development Co 

Measurement of High Temperatures in Gas Streams, by Andrew I. Dahl, 
physicist, National Bureau of Standards 

The Effect of Control Point Location Upon Column Control, by K. D 
Vitti, Universal Oil Products Co 

Gadgeteering’’, by J. M. Jones, Jr., The Texas Co 

Measurement and Control Problems in Typical Fixed-Bed Catalytic Proc 
esses, by A. W. Hoge, G. F. Hornaday, and C. G. Walls, Jr., Houdry 
Process Corp. 

Instrumentation Problems in Extraction Processes, by F 
Oil and Refining Co. 

Measurement and Control] of Temperature, by David H. Fuller, manager 
electronic products, Foxboro Co 


Fortney, instrument 
K. Eckert, 


by George 


J. Spuhler, Humble 


This 99 page, paper covered booklet is published by 
A & M College of Texas, College Station, Tex. 


New Standard Covers Regulations 
For Safety in Welding 

Safety in Electric and Gas Welding and Cutting Oper- 
ations, American Standard Z49.1-1950, has been prepared 
by a committee sponsored by the American Welding So- 
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= 
Dual-Action+Roto-Set Shield 


MAKES BIG HIT WITH amset USERS 


fairing pitta 


| Try the Ramset Dvat-ActTion Too., with 


Roto-Set Sarety SHIELD, on your next job of 
fastening into steel or concrete. Then you'll 
see why users are enthusiastic about this latest 
combination for fast, easy, low-cost fastening. 


In ten seconds, you can adjust the Roto-Set 
SHIELD to set a RAMSET FASTENER just where 
you want it, with almost hair-splitting accuracy. 
Close to a predetermined line—or up to 24%” 
away—just set for the required distance and 
every fastener goes in at exactly the right 
place. No guesswork with Roro-Set! Easy, 
simple, accurate! 

With sturdy, dependable tools, plus widest 
range of fasteners, plus scientifically graded 
power charges to control penetration, Ramset 
continues to set the pace for powder-actuated 
fastening. Every day, thousands of contented 
users are saving time and money with RamsEt 
FASTENING SYSTEM. 


See DUAL-ACTION in ACTION! 


Ask your Ramset Specialists for a 15-minute 
demonstration of RAMsET SysTEM, and see how 
it will do your fastening work easier, faster 
and at lower cost. No obligation, of course. Or, 
write us for details. Ramset Fasteners, Inc., 
12117 Berea Road, Cleveland 11, Ohio. 


TAP IT... 


or TURN IT 


Ramset Fastening AY ystem 
Fionecr in pourder-aclualed fasloning 








IMPROVED 
MODULATING 
CONTROL 


for hot water 
and radiant 
heating systems | 





Sarcotherm engineers are constantly searching for a 


better product. 


While utmost simplicity is still the dominant design 
principle, the new models now available show many 


important improvements and refinements. 


Double Seated Valves are now used in the larger 
sizes, greatly increasing valve capacity and permit- 
ting smaller valves being used on a given size job. 
Convenient manual adjustment features are now pro- 
vided in a variety of combinations. Program control 


systems are available to meet any specification. 


Easy Installation. New body construction simplifies 
piping and allows for easy servicing. 


Hundreds of successful installations testify to the effi- 
ciency of this simple system. Our Engineering Depart- 
ment will be glad to recommend a suitable control 
system for your particular job. 


Ask for new Bulletin ST-501 
describing latest improvements. 


ciety under the procedures of the American Standards 
Association. It reflects the best recommendations of 
welding engineers, safety engineers, equipment manufac- 
turers, insurance organizations, labor organizations, ete. 

The standard covers regulations for the safe installa- 
tion and operation of welding equipment for all arc, gas 
and resistance welding processes. Provisions are included 
for fire prevention and protection in regularly assigned 
welding areas and in other locations as well. The pro- 
tection of personnel is covered from the standpoint of 
the welder, for whom eye protection and clothing require- 
ments, etc., are prescribed, and from the standpoint of 
other workers in areas adjacent to welding operations. 

Precautions are specified for the welding of materials 
which may give off toxic fumes and for welding in con- 
fined spaces. The ventilation requirements given have 
been considerably modified and more clearly prescribed 
than in the American War Standard. 

Copies of this standard are available for 50 cents from 
AWS headquarters, 33 W. 39th St., New York 18, or from 
the ASA, 70 E. 45th St., New York 17. 


Other Books & Reports Received 

DYNAMIC CHARACTERISTICS OF A SOLID AD- 
SORBENT, by W. L. Ross and E. R. McLaughlin, Penn- 
sylvania State College—The performance of silica gel 
exposed to a dynamic air stream is affected by a large 
number of variables. The authors describe equipment 
developed to determine the effects of certain variables in- 
dependently. Results of a number of tests are presented 
as summary curves to indicate the magnitude of the effect 
of each variable studied. The paper was presented at the 
recent annual meeting of the American Society of Refrig- 
erating Engineers, 40 W. 40th St.. New York 18. 


SYMPOSIUM ON PLASTICITY AND CREEP OF 
VETALS, identified as special technical publication No. 
107, and published by the American Society for Testing 
Materials, 1916 Race St., Philadelphia 3—The papers in 
this symposium were presented at the First Pacific Area 
National Meeting of the ASTM, held in San Francisco. 
October 1949, and include: 


The Experimental Exploration of Plastic Flow in Sheet Metals, by L. R 
Jackson and W. T. Lankford, Battelle Memorial Institute 
Forming Patameters and Criteria for Design and Production, by William 
Schroeder, Lockheed Aircraft Corp 
The Use of Creep Data in Design, by H. C. Cross and L. R, Jackson 
Battelle Memorial Institute 
Super Creep-Resistant Alloys. by J. W. Freeman, D. N. Frey, E. E. Reyn 
olds, and A. E. White, University of Michigan 
Copies of this 72 page, paper covered symposium can 
be obtained from the Society for $1.50. 


AMERICAN STANDARD ABBREVIATIONS FOR 
USE ON DRAWINGS, Z32.13-1950—This revised edition 
contains special new sections on abbreviations for colors. 
valves, and screw threads. Over 200 changes have been 
made in the abbreviations included in the original edi- 
tion, and more than 40 new abbreviations have been in- 
corporated. The committee which developed this stand- 
ard was jointly sponsored by the American Institute of 
Electrical Engineers and the American Society of Mechani- 
cal Engineers under the procedures of the American Stand- 
ards Association. Copies may be obtained from ASA 
headquarters, 70 E. 45th St., New York 17, for $1.00. 
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MERTINGS & CONVENTIONS 


HEATING SHORT COURSES—Two “engineering in- 


on the pattern of short courses, will be held at 





stitutes”, 


the University of Wisconsin. Sessions on steam and hot 


water heating will be held February 13 to 15 and classes | 
scheduled for March 13 to 15 will cover warm air heating | 
Enrollments are limited and addi- | 
be obtained from Prof. H. E. | 


and air conditioning. 
tional information may 
Pulver, University Extension Division, Madison, Wis. 


1-B-R SCHOOL OF MODERN HEATING, sponsored by 
the Institute of Boiler and Radiator Manufacturers, 60 E. 
42nd St., New York 17. 


signed to provide an intensive three-day training in heat- | 


Classes will be held this 


ing design and installation. 
Classes will 


month in Providence, R.I., and Reading, Pa. 


be held next month in Boston, Baltimore, Raleigh, N. C., | 
and Charlotte, N. C., and a class is scheduled for April in | 
obtained | 


Atlanta, Ga. Additional information may be 


from the institute. 


AMERICAN SOCIETY FOR TESTING MATERIALS, 
1916 Race St., Philadelphia 


hotel, Cincinnati, and will feature a symposium on thermal 
insulating materials March 7. 


this session include: 

Basic Concepts of Water Vapor Migration and Their Application to Frame 
Walis, by Frank A. Joy, Pennsylvania State College 

Emissivity as It Is Related to Insulating Materials, by L. P. Herringtor 
John B. Pierce Foundation 

A Proposed Method of Test for Specific Heat for Thermal Insulating Ma 
terials, by Norman H. Spear, John B. Pierce Foundation 

Round Robin Tests for Evaluating Thermal Conductivity Methods, by 
H. E. Robinson, National Bureau of Standards 

New and Important Factors Influencing Thermal Conductivity Measure 


ments, by C. F. Gilbo, Armstrong Cork Co 


The annual meeting is scheduled for June 18 to 22 at 


Chalfonte-Haddon Hall, Atlantic City. 


INTERNATIONAL INDUSTRIAL EXPOSITION 
March 11 through 17, the Coliseum, Houston, Tex. Ae- 
cording to the exposition management, located at 41 San 
Jacinto St., Houston 2, exhibits will cover oil, refining, 
chemicals, metals, machinery, power, material handling, 
welding, instruments, etc. 

Free admission tickets will be sent to members of many 


engineering societies and other organizations, including 


the American Society of Heating and Ventilating Engi- 
neers, the American Society of Mechanical Engineers, and 
the American Welding Society. 


VATIONAL 
NEERS, 919 Milam Bldg., Houston, Tex. 


uses of corrosion inhibitors. Round table sessions will 
deal with general corrosion problems and also pipe line 


and underground corrosion. 
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This is a traveling school de- | 


The spring meeting and com. | 
mittee week will be held March 5 to 9, Netherland Plaza | 


Papers to be presented at | 


{SSOCIATION OF CORROSION ENGI. | 
The 1951 con- | 
ference and exhibition will be held at the Hotel Statler. | 
New York City, March 13 to 16, and plans are now under- | 
way for the presentation of 39 technical papers to be pre- | 
sented at various symposia dealing with the water indus- | 
try, pipe lines, boiler feedwater, the chemical industry, | 
protective coatings, cathodic protection and industrial | 


for Positive Protection 


REG. Vv. &. PAT. OFF. 


Combine Minimum Field Costs 
with Long Term Dependability 


e@ DURANT Pre-Sealed INSULATED PIPE is the 
ORIGINAL positive protection to maintain low 
heat loss in the conveyance of steam, hot water, 
or refrigerants in underground or exposed pip- 
ing. It is completely waterproof and eliminates 
corrosion and electrolysis. 

Many leading architects and engineers specify 
D.I. P. wherever long term dependable service 
is required. Both installation and maintenance 
costs are kept at a minimum. No tile or masonry 
protection is required and field joint work is a 
simple four step process. 


Our representatives, conveniently 
located in principal cities, are at 
your service. Or we will be glad 
to provide catalog and engineer- 
ing data on request. 





Made fo Perfection 
for Your Protection 


For over 30 years Tri-Clover has supplied In- 
dustry with the finest and most complete line of 
stainless steel and alloy fittings, valves, pumps, 
tubing, pipe and specialties. < 

Benefit from this broad experience covering all 
types of liquid conveying line applications. Assure 
yourself of the highest performance by specifying 
Tri-Clover. 











Senttery a Fittings 


Industrial Centrifugal 

Pumps—Capacities up 

to 125 G.P.M. and up 
head. 


to 250 ft. Includes many exclu- 


sive designs. 

















Stainless Steel Screwed 
Fittings and Valves— 





Rocecsed-Bnd Fittings 
low cost, U 





MACHINE CO. 


TRIALLOY AMD STAINLESS STEEL FASRICATED STAINLESS = 
SANITARY FITTINGS. sa wousTay oY Lay 
PUMPS, TUBING, SPECIALTIES WOUSTRIAL wa 





& 


| and 29. 


INSTRUMENTATION CONFERENCE FOR’ THE 
IRON AND STEEL INDUSTRY—Sponsored by the Pitts- 
burgh section of the Instrument Society of America, a two- 
day conference will be held in Pittsburgh on March 28 
Cooperating with the sponsoring organization will 
be the local chapters of various engineering societies. 
obtained from the general 


Further information may be 
1400 Forbes 


chairman, L. M. Susany, Carnegie Library, 
St., Pittsburgh. 


14th MIDWEST POWER CONFERENCE, April 4 to 6, 
the Sherman Hotel, Chicago. The affair is sponsored by 


the Illinois Institute of Technology and 18 midwestern 


universities and professional societies and is devoted to 


the production, transmission and distribution of power. 
Secretary of the conference is Edwin R. Whitehead, di- 
rector of the department of electrical engineering at Il- 
linois Tech, Chicago 16, Ill. 


AMERICAN FOUNDRYMEN’S SOCIETY, 616 S. 
Michigan Ave., Chicago 5—The 55th annual convention 
will be held in Buffalo, N. Y., April 23 to 26. 


MATERIALS HANDLING EXPOSITION 
| Amphitheater, Chicago, April 30 to May 4. 
which will be given special attention in exhibits include 
chemicals, and food processing. 


Technology Center, 


Internation- 
Industries 


paint and varnish, oil, 
Simultaneously with the show, which is sponsored by the 
Material Handling Institute, a three-day conference will 
be conducted by the American Material Handling Society. 
Additional information may be obtained from the show 
manager, Clapp and Poliak, Inc., 341 Madison Ave., New 


York 17. 


| Use Reliable 


| JEFFERSON UNIONS 


} 
| 
| 


| made with Jefferson Unions. 





Poor piping installations are eliminated when the joints are 
We know you want the best that’s 
why we make them from a very fine malleable iron having a 
tensile strength of 55,000 Ibs per sq in . . . why we cut the 
brass rings from special tubing . . . why 
we air test them before shipping . . . why 
the ring channels are machined instead of 
cast. We are sure they will provide the 
answer to any and all pipirg problems. 


Drop us a line today for more 
information, 


JEFFERSON UNION CO. 
607 West 26th Street, New York |, N. Y. 
35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 
SSCHOHSSSSSSSSSSSSOSSSSSSSSESSESESESEES 
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RECENT TRADE LITERATURE 


For your convenience in obtaining copies of 
these bulletins, see coupon on page 147. If you 
write direct to the manufacturer, describe care- 
fully what literature you want, as the number 
given first in each item is for use only when 
sending requests to Heating, Piping & Air Con- 
ditioning. 





Air Diffusers 
HPAC 101—The Vol. 6, No. 3 issue of the house organ 


published by Anemostat Corp. of America, 10 E. 39th St., | 
New York 16, features an article describing the installa- | 
tion of the company’s new high velocity system in the | 
guest rooms of a Kentucky hotel. Two other articles, one | 
on the importance of air transmission and air distribution | 
in an air conditioning system, and the other on the ad- | 
vantages of the firm’s high velocity air conditioning | 


system, are also included. 


Air Motor 

HPAC 102—The air motor of Bellows Co., 222 W. 
Market St., Akron, Ohio, is said to utilize the conventional 
air cylinder with its two ports, its separate directional 
valve, its two separate speed regulating valves, and to 
combine them into one integral power unit. Bulletin 
CL-30 gives detailed information on its design and con- 
struction, includes dimensional drawings, and covers the 


various models available. A feature of the booklet is 


the information given on numerous applications, including | 
operation of machine tools, tube bending, tube flaring, | 


light stamping and punching operations, etc. 


Baseboard Heating Unit 

HPAC 103—vVulcan Radiator Co., 26 Francis Ave., 
Hartford, Conn., has prepared a 16 page catalog (No. 53) 
on its “Radi-Vector” baseboard heating unit. The catalog 
gives I-B-R ratings and pipe sizing tables for use in de- 
signing the system in series, together with tables for use 
in designing two pipe steam systems, two pipe forced hot 
water systems, and two pipe gravity hot water systems. 


The newest cover designs are described and illustrated and | 


information is given on accessories, including the new 
rod hanger and improved control dampers. 


Blower Wheels 

HPAC 104—Specifications and performance charts on 
“Airotor” blower wheels are included in a new 48 page 
catalog issued by Torrington Mfg, Co., Torrington, Conn. 
The catalog gives detailed information on the proper use 
and selection of blower wheels and features a description 
of the “Coasting Hub” developed for manufacturers of 
pressure-atomizing oil burners. This device is designed 


to provide practically full air delivery during the first | 


few seconds after the pump and motor stop so that shut- 


down is accomplished without soot, smoke or carboniza- | 


tion at the nozzle. 


Boiler Crack Inspection 
HPAC 105—Bulletin 504 of Dy-Chek Co., Div. of 
Northrop Aircraft, Inc., 1515 E, Broadway, Hawthorne, 


Calif., covers the company’s dye penetrant method of in- 
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Were information youve — 
been Looking for! 


© Official Design Tempera- 
tures for all stetes ond 
localities. 


© Coefficient of Heat Trens- 
fer for common industrial 
construction. 


@ Heat loss from window 
and door, ceiling and feor 
infiltration. 


@ Heating constants. 
© Procedure to determine 
heat load. 


ad oi 


© Pr te ate fuel 
consumption. 


rT. 





Da. bine Direct. 
7 


Fired Unit Heaters. 


© Size, copacity, dimension 
tebles of Thermoblocs. 





aett 
ENGINEERING DATA 7 


| 


‘THIS DATA BOOK 
| HELPS YOU FIGURE 
YOUR HEATING REQUIREMENTS 


A new technical book describes th: design and 
construction of THERMOBLOC, also includes all neces- 
sary data for determining heating requirements in 
any type building. 

THERMOBLOC isa direct fired industrial heater, avail- 
able in five standard sizes, completely self-contained 
and requires no duct work or other means of distribu- 
tion. You'll be amazed at the low initial cost and 
economy of operation proved by hundreds of installa- 
tions in industrial plants. 

If you are planning to install heat in buildings, 
new or old, this simple method will save you time and 
materials over conventional types of installations and, 
THERMOBLOC will keep your employees comfortable 
regardless of outside temperature. 

Fill out this coupon and we'll send you the new Data 
Book for Heating Engineers together with information 
about the THERMOBLOC. Our Representatives will be 
glad to check your requirements. Mail the coupon 
today and PROVE THERMOBLOC’S ECONOMY! 





‘“ 


THERMOBLOC DIVISION 


|'PRAT-DANIEL CORPORATION 


70-3 WATER STREET EAST PORT CHESTER, CONN. 


Manufacturers of P-D Power Equipment 


Gentlemen: 
I’m interested in your new Technical Bulletin. 


NAME TITLE 








COMPANY 





ADDRESS. 











In One Compact UNIT... 


DEPENDABILITY 


for every need... 





From 25 to 304 
Horsepower 





TITUSVILLE 


ALL-WELDED WP-WPO 


Firebox BOILERS 


The only all-welded, return tube, firebox 
type high pressure boiler—providing leak- 
proof, troubleproof performance on continu- 
ous schedules for hospitals, institutions and 
industries. The Titusville Type WP-WPO Fire- 
box Boiler is precision die formed and welded 
—built to ASME code with a 5-plus factor of 
safety—Standardized ratings, with large re- 
serve capacity—gives excellent results with 
oil, gas or coal firing. Write for detailed, 
descriptive brochure. 


| spection for cracks in metal parts. Inspection of cast iron 
low pressure boilers and the determination of cracks in 
boiler firebox mud rings are briefly covered. 


Chlorine Feeder 

HPAC 106—Builders-Providence, Inc., 345 Harris Ave., 
Providence, R. I., has issued a new bulletin (840-G27) on 
the new model HCVS volumetric chlorinizer. This four 
page bulletin describes the unit which is designed to meter 
chlorine gas accurately at rates from 100 to 6000 Ib per 
24 hr and to produce and deliver a chlorine-water solu- 


tion to the point of application. 


Electrostatic Precipitation 

HPAC 107—A 15 page bulletin (GEA-5212) of the 
apparatus dept., General Electric Co., Schenectady, N. Y., 
describes and illustrates the fundamental principles of 
electrostatic precipitation for the control of fine particles 
of dust, smoke, fog. fume or mist. The company does not 
build precipitators, but does offer electrical equipment 
A number of rectifiers, both 


required for their operation. 
described and illustrated 


mechanical and electronic, are 
as are power pack units for air cleaning precipitators. 


Expansion Joints 

HPAC 108—Catalog 47 of Zallea Bros., Taylor & Locust 
Sts.. Wilmington 99, Del., contains 56 pages devoted to 
copper and stainless steel self equalizing expansion joints, 
copper and stainless steel “Duo™” equalizing expansion 
joints, universal expansion joints, low pressure joints, and 
flexible connectors available in a variety of metals. In 
addition to giving detailed information in regard to avail- 
able sizes, dimensions, weights, elc.. recommendations are 

given as to the proper method for guiding and anchoring 
| piping containing these joints. Design data for guides 
and anchors are included and allowable pressures and 
temperatures are also covered. 


Expansion Joints 

HPAC 109—Dresser Mfg. Div.. Dresser Industries, Inc.. 
Bradford, Pa., has released a new four page leaflet de- 
scribing the four principal types of expansion joints which 
are produced by the company, These types are single 
end, double end, single end with limited movement, and 
double end with limited movement. Sizes range from 3 
in. ID to 24 in. OD; but the company states that larger 
sizes can be furnished upon request. 


Feedwater Heater 

HPAC 110—A new two page bulletin, No. S-201-A, 
describes the all-steel “Junior” feedwater heater of Swart- 
wout Co., 18511 Euclid Ave.. Cleveland 12. The unit is 
designed for preheating feedwater used in boilers of 300 
hp or less. The bulletin includes a cutaway view of the 
unit, dimensional diagrams, specifications, and shipping 


weights. 


Glass Fiber Ducting 

HPAC 111—Arrowhead Rubber Co., Div. of National 
Motor Bearing Co., Inc., Downey, Calif., has prepared 
Catalog No. 503 on its “Airtron” line of flexible and rigid 
glass fiber ducting, hose, sleeves, and couplings. The 16 
page manual includes data on weights, working tempera- 
ture ranges, design working pressures, leakage factors, 
elongation and compression limits, minimum bend radii, 
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Do you need steam... 

..-for heating, processing or both—in unit 
capacities up to 6,000 pounds per hour — for 
pressure up to 300 psi? 

...in remote locations involving the expense 
of installing and maintaining long insulated 
pipe lines? 

...for intermittent requirements—a few hours 
each day or week? 

... for an occasional load which may exceed the 
capacity of existing boilers? 


...for a highly fluctuating load which involves 

sudden heavy demands? 

... with completely automatic operation; with 

a minimum of attention necessary? 

...at maximum output from minimum space? 
If you do—if you have any one or a com- 

bination of these requirements—your best bet 

is the C-E Re-circulation Steam Generator... 

more than a package boiler ...a complete steam 

plant, including all controls and auxiliaries in 


a fully integrated unit. Send for bulletin p-323. 
B-458A 


COMBUSTION ENGINEERING — SUPERHEATER, INC. 


200 Madison Avenue, New York 16, N. Y. 


~~ x 


» Poe a2 


~ 


7 
aes 


' 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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ENGINEERED ¢ EFFICIENT 


HEAT TRANSFER EQUIPMENT 


Your heat transfer problems, large or 
small, are solved quickly and efficient- 
ly by Rempe. We are specialists in 
Coils, Welded Pipe Assemblies, Sup- 
ply Headers — any purpose for which 
bent pipe is used. We design and 
build Heat Exchangers, Feed Water 
Heaters, Coils for Refrigeration, 
Chemical Processes, etc. 


Final inspection of 
Rempe made seamless 
steel coils for a chem- 
ical plant. Coils 2” 
Grade-A-106 tubing, 
tested for 8000 Ibs 
hydrostatic pressure. 


Prompt engineering as- 
sistance and estimates 


REMPE COMPANY - 


342 N. Sacramento Bivd., Chicago 12, Hil. 














USED 23 YEARS 


The two stokers shown in the photograph were 
among the earliest made by our company. The photo 
was taken in 1928 shortly after the stokers were 
installed. One is still operating. The other was re- 
placed in 1949 by a new Brownell stoker. 

You'll probably agree that a stoker must have 
considerable ruggedness to continue working after 
23 years of hard service. Its mate which performed 
for 21 years wasn't a weakling! 

Brownell stokers are conceived and born with long 
life expectancy. That's a point to keep in mind when 
you purchase stokers. 

Do you want literature? We'll be glad to send it 
upon request. 

408 N. Findlay St. 


THE BROWNELL COMPANY Dayton 1, Ohio 
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etc. Also included are charts giving the comparative 
characteristics of the more than 130 types of constructions 


available. 


Instruments for Measuring, Recording Weather 
HPAC 112—Science Associates, 401 N. Broad St., 
Philadelphia 8, has issued a folder on its line of weather 
instruments for amateur weathermen. Equipment briefly 
described and illustrated includes wind indicators, com- 
passes, combination w ind speed and direction indicators, 
anemometers, thermometers, barometers, etc. 


Metal Inspection 

HPAC 113—Bulletin 500 of Dy-Chek Co., Div. of 
Northrop Aircraft, Inc., 1515 E. Broadway, Hawthorne, 
Calif., describes the company’s dye penetrant method of 
metal inspection and shows how it simplifies nondestruc 
tive testing. Dip, brush and spray methods for determin- 
ing the nature and extent of a surface crack or discon- 
tinuity are explained and various applications are dis- 


cussed. 


Multi-Pole Switches 

HPAC 114—Rotary multi-pole tap and transfer switches 
are described in catalog 1950-JR of Electro Switch Corp., 
167 King Ave., Weymouth 88, Mass. Sectional, cutaway 
and exploded views show details of switch design. Dia- 
grams of rotor and stator assemblies and dimensional 
drawings of switches are included. 


Packaged Steam Generators 

HPAC 115—*‘Powermaster” steam generators and hot 
water boiler units for use with light oil, heavy oil, gas 
and gas-oil firing are available in sizes from 15 to 500 
hp from Orr & Sembower, Inc., Reading, Pa. Bulletin No. 
1218 covers design and construction features, advantages, 


dimensions, capacities, etc. 


Piston Rings 

HPAC 116—Three new catalogs are available from 
Double Seal Ring Co., Box 550, Fort Worth, Tex., manu- 
facturer of replacement piston rings for industrial and 
marine use. The catalogs list products of three of the 
firm’s manufacturing divisions—piston rings, metallic rod 
packing and “Bakelite” products (including piston rings 
and rod packing). Included in the piston ring catalog 
are several drawings of typical ring installations in two 
and four cycle diesel or gas engines, ammonia compres- 
sors, pneumatic compressors, steam engines and pumps. 


Pressure Reducing and Relief Valves 

HPAC 117—Bulletin 299, issued by A. W. Cash Valve 
Mfg. Corp., Decatur, III., describes a cross section of the 
company’s line of pressure reducing and relief valves. A 
new automatic reseating relief valve, called “Tempo”, is 
covered and information is also given on a new large size 
pressure reducing and regulating valve, type E-41, 


Refrigeration Specialties 

HPAC 118—Sections A and B of Catalog No. 100 of 
Henry Valve Co., 3215 North Ave., Melrose Park, IIl., 
cover the company’s line of packless and packed valves, 
relief and check valves, strainers and driers, and liquid 
level gages for refrigeration, air conditioning, and in- 
dustrial applications. Information given includes dimen- 
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i] DUAL SWITCH 
ll THERMOSTAT 


MODEL NWDH for 
Controlling Air Conditioning Systems! 
The Type NWDH dual switch thermostat with 
remote bulb for duct mounting is being used 
> in applications in which it is desired to handle 
TeCCZC 2 two electrical circuits from a single thermal 
= , assembly. Typical installations include the con- 
trol of two compressors, one for normal oper- 
sia aa ation and one for peak loads; or a fan and a 
...keeps Western Rotary Turbine Ventilators in operation, compressor 
providing constant ‘round-the-clock exhaust. Western's lifetime- _ . 
guaranteed bearings are both mounted on the same axis...always Standard switches are rated at 15 amps 
stay in alignment...stand up to shipping jolts. Throat sizes from | 125/250 V. AC. Switches rated at % hp 125 
6” through 48”. The typical, clean, attractive silhovette that pro- | y ‘ . 
gressive industry demands. Western turbo-ventilation ... high in Vv. AC, 1% hp 250 V. AC are also available. 
efficiency, low in cost. Whatever your contro! problem may 
Request our catalogue for information, sizes, capacities, UNITED be, United lectrie Controls Co. is 
price lists. im 1951 Sweets and A.£.C. Jobbers are prepared to assist you. Send fuli 
invited to participate in our national sales system. ELECTRI C details and drawings. Write for bul- 
“Always on the job—never on the payroll” ae) N le) a letin giving complete details on the 


control mentioned above. 
! 
WESTERN ENGINEERING & MFG. CO. 
126-2 & PRESSURE SWITCHES 


COMPANY $fitmniiiiunn nL 
87 Street 
8 aa Ti ichiel Me 1aae 05 AN 2 ALIF atert wae HNN 
©. Wa Pee eel sit MITT 





STANDARD & SPECIAL THERMOSTATS 











QUICK - PROMPT 


iat | 27-2 % co some: 





Insulation 








on T WIT . . 
FREON - AMMONIA - CO, q Pm NI) . Applications 
CONDENSERS AND | baer Coa, ss 
COOLERS ° " 
—ANY CAPACITY. Use Stik lips Vv FT 
STEAM CONDENSERS 
| I: for applying all types of insulations 
BOILERS ' 
HEAT EXCHANGERS OR . aed papoenarrran 
ANYTHING WITH TUBES | fs - © For single or multiple layer 
insulation applications 
Reconditioning and | t industri ‘ 
Overhauling Centrifugal ime x > sieves 
installations 
and Reciprocating Pumps . . 
Centrifugal and ; @ Insulation applied dry 
Reciprocating ay @ No Fire Hazard. 
Refrigerating Compressors i” 
Large Stock Tubes 
on Hand 


THE MAINTENANCE DEPARTMENT 
of CONDENSER SERVICE & ENGINEERING CO. 




















100 ‘River Street itehéhen: N. J. 
For New Equipment Wi eit ii imensral: off 


> River St Hoboken, N. J 
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need AUTOMATIC 
CONTROL 





A-100 Thermopilot 
Relay Automatic Reset 


BX-69 Room Thermostat 
Package Set 


1-34 
Fan and Limit 


TX-5 Cold Air 
Control 


Return Package Set 


') —_ 
oO GENERALE CONTROLS 


80 l Allen Avenue Glendale 1, California 


M. fact of Aust tic Pressure, Temperature, Level and Flow Controls 

FACTORY BRANCHES: Baltimore 5, Birmingham 3, Boston 16, Buffalo 3, Chicago 

5, Cincinnati 2, Cleveland 15, Dallas 2, Denver 4| Detroit 21, Glendale 1, 

Houston 6, Kansas City 2, Minneapolis 2, Newark 6, New York 17, Philodelphic 

23, Pittsburgh 22, St. Louis 3, San Francisco 7, Seattle 1, Tulsa 6, Washington 6 
DISTRIBUTORS IN PRINCIPAL CITIES 





REZNOR 


Lf 
, 


SCOOP UP 
UNIT HEATER 
SALES 


Are you selling more unit heaters resulting from the in- 
creased in yout area? You can! .. . if you sell the 
world's most popular unit heater with the help of Reznor's 
new booklet, “The Inside Story.” Shows you how to present 
convincingly Reznor's superior features. Then point up 
Reznor's exclusive “Airform” heat exchanger . . . the heat 
exchanger chat pushes out all the heat produced. Made of 
aluminized steel; it resists temperatures of 1250° F., 4 42% 
safety margin! 


REZNOR MANUFACTURING CO 
31 UNION ST. . MERCER. PENNA. 


Gentlemen: Please send me the booklet entitled, ‘The Inside Story.” 


Name 
Firm 


a FOO i Siti, 


sions, nominal sizes, prices, weights, ratings, and other 
data pertinent to the selection of equipment. 


Spirally Welded Pipe 

HPAC 119—Bulletin No. 507 showing typical applica- 
tions of its “Lockseam Spiralweld” pipe in the construc- 
tion, dredging, materials handling, mining, oil, paper mill, 
power plant, and sewage disposal fields has been released 
by Naylor Pipe Co., 1230 E. 92nd St., Chicago 19. The 
bulletin includes data on fittings, flanges, and connections. 
Specifications cover pipe from 4 in. to 30 in. in diameter. 


Steel Tubing Terminology 

HPAC 120—Bulletin TB-335 of Babcock & Wilcox Tube 
Co., Beaver Falls, Pa., is a 20 page, pocket-size booklet 
eiving brief descriptions of terminology used in the manu- 
facture and application of steel tubing. According to the 
company, the booklet is of interest and value to anyone 
connected with the production and use of steel tubing 
because the meanings of many of the terms used by the 
industry are more specific than the ordinary definitions. 


Technical Data Catalogs 

HPAC 121 
nical books are contained in the newly revised catalog 
of Lefax, Philadelphia 7, Pa. Each of the data books 
listed consists of approximately 140 pages of tables and 
data in looseleaf form. Subjects listed include hydraulics. 
piping data, metallurgy, metals, relays. 


Over 2000 listings of its pocket-size tech- 


machine design, 


meters, heating, air conditioning, mathematics, physics, 


general chemistry, etc. 


(rant Wilson 


WUKSULATIO 


a D : 
wa 
~ ABSORBS SOUND 
i? . 
Le SAVES FUEL 
>) STOPS CONDENSATION 


| 
ia REDUCES POWER COSTS 


——— seo shiie te 


rant \7ilson in) 


VG MATER/ALS 


141 W. JACKSON BLVD. - DEPT.D - CHICAGO 4, iLL 
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Prefer Nicholson Traps 


through 


modern 
engineering 
design 


STERLING KLOSD MOTORS 


Features... 

...quiet operation—protect- 
ed construction — stream- 
lined design — cool running 
— through ventilation — 
double shielded ball bear- 


wire in stator windings — 
molecular welded connec- 
tions. Available with feet 
or footless, face or flange 
mounted, drip-proof or 





splash-proof. 
Write for 


ings lubricated for life— 
NEMA dimensions — cross- 
line starting — liberal con- 











nection space—dual voltage 
—vinol acetal insulated 


ESTERLIN 


bulletin No. FQ-61. 








ELECTRIC 
MOTORS 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile 


Offices and distributors in all principal cities 





Immediate Shipment 


On 
—. — 


my MARLEY. 


a? Packaged” 


COOLING TOWERS 


Two great low priced cooling towers tailored to your “packaged” 
air conditioning needs — simple installation — trouble-free opera- 
tion — outstanding performance — low cost, long life — carried in 
stock in many principal cities. 

MARLEY AQUATOWER . .. a “packaged”, steel, induced droft 
cooling tower, ready to go — indoors or outdoors — 3 to 50 ton 
capacity. All nine sizes available for IMMEDIATE SHIPMENT. 
No assembly required. Bulletin AQ-50. 

MARLEY SERIES 100 Natural Draft . . . completely pre-fabricated 
redwood, easy to assemble, multi-nozzle spray system, all bolted 
construction. Capacity up to 30 tons. IMMEDIATE SHIPMENT. 
Bulletin 100-50. 

Thousands of Marley cooling towers in constont use throughout 
the world are your best assurance of complete satisfaction. Let 
Marley “know-how” help you. Write. wire or phone today. 


me. MARIFY 
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THE MARLEY COMPANY, INC. 


KANSAS CITY 5 KANSAS 








To determine the best steam trap on which to standardize, 
@ large processing firm recently asked their pliant engineers 
for their preference. in 15 ovt of 20 plants the choice was 
Nicholson. The rep d adoption of Nichol steam traps by 
pionts currently in big “‘cost-reduction-through-modernizetion”’ 
programs is another indication of their advanced features. 
Te ltearn why on increasing number of leading plents are 
standardizing on Nich- 
olsen thermostatic 
steam traps send for 
our catalog. 





S TYPES FOR EVERY 
APPLICATION, 
process, heat, power. 
Sizes “%" te 2”; 
press. to 225 ibs. 


Type 
AU 
~» 
- BULLETIN 450 


or see Sweet's 
S Type AHV 


W. H. NICHOLSON & C0." S7ooieet es 


Sales and Engineering Offices in 53 Principal Cities 





AUTOMATIC 


EILING SHUTTER 


FOR ATTIC FAN 


WRITE FOR NEW CATALOG 43-D 


Ilustrations and details of the 
AIR-FLO line. eines 


Air Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. + DETROIT 16, MICH. 

















EMPLOYMENT OPPORTUNITIES 


for 


Graduate Engineers 


PIPING DESIGN — Engineers with at least three 
years of industrial drafting experience in process 
piping, utilities, and chemical plant alterations. 
Must be graduates. 


PIPING STRESS ANALYSIS — Engineers with 
four years of industrial experience. Must be grad- 
uates. 


POWER — Engineers with a minimum of three 
years experience in design, testing, or construc- 
tion of large electrical power generation or distri- 
bution installations. Must be graduates. 


PROCESS — Engineers with B.S., M.S. or Ph.D. 
degrees in chemical or mechanical engineering 
and experience in chemical process design, equip- 
ment design, or pilot plant work. 


COMPRESSOR DESIGN — Engineers with B.S. 
degrees plus three to five years experience or M.S. 
degrees plus two years experience in the mechanical 
design of compressors and associated equipment. 


MACHINE DESIGN — Engineers with B.S. de- 
grees in mechanical engineering with experience in 
design of jigs, fixtures, and small eedbaiaal de- 
vices. Machine shop experience desirable. 


JOB — Engineers with a B.S. degree with experi- 
ence in chemical plant design and construction. 
Must be capable MF peols-e and coordinating in- 
stallation of process equipment. 


Give experience, education, age, references, 
personal history, salary received and salary 
expected. Please be complete and specific. 


INQUIRIES WILL BE CONSIDERED PROMPT- 
LY AND CONFIDENTIALLY 


Central Technical Personne! Office 
Carbide and Carbon Chemicals Division 


UNION CARBIDE AND CARBON CORPORATION 
Oak Ridge, Tennessee 








| Welding Alloys 
HPAC 122—Containing specifications on nearly 100 
| different “Eutectic” low temperature alloys used in weld- 
| ing, brazing, and hard surfacing of steel, alloy steels, 
| stainless steel, cast iron, brass, bronze, copper, aluminum, 
magnesium, etc., a new reference chart is available from 
Eutectic Welding Alloys Corp., 40 Worth St., New York 
13. Detailed information is given for each alloy and 
| electrode, including composition, heating facilities which 
| can be used, type and preparation of joints, etc. The 
chart is identified as TIS 246 P. 


| Reviews Qualification Tests 
For Metallic Arc Welding of Piping 

In his pamphlet, Pipefitter Welder’s Review of Metallic 
Arc Welding for Qualification Under ASME Code Rules, 
Robert S. Green, consultant to the National Certified Pipe 
Welding Bureau, gives the requirements of the qualifica- 
tion tests prescribed by the ASME Boiler Construction 


| ~ . . . . 
Code in simple language and clear line drawings. 


The purpose of this pamphlet is to give the pipefitter 
welder, facing the test, confidence in his ability to pass 
it, by reviewing with him the basic steps in obtaining a 
good weld by this method. How to make a good fusion 





| weld by the metallic arc method is told, step by step, from 
| the preparation of stock to the placing of the last bead. 


Copies may be obtained from the National Certified 
Pipe Welding Bureau, Suite 1401, 1250 Avenue of the 
Americas, New York 20, for 50 cents. 


MINERALLAC 


Mounts Mineraliac hangers 
1- 


. & on 
without 


deep drawn ribs to give 
these 


| needed strength, 
durable, light weight 


beam clamps have '/4-20 
tapped holes—will fit 
beam flanges up to ‘'/2 
inch thick. Furnished with 


| case-hardened set screw. 


| Low cost. 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, Ill. 


MINERALLAC 
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: ne “BEND-EZY" 

GRILLES Ret 
———- REGISTERS and 
Stamped metal grilles in many designs, sizes to order, GRILLES 

for all purposes—air conditioning, ventilating, radiator = siadeatin Mice’ anes tates 
enclosure, or concealment. In steel (or stainless), aluminum, : } = @cst the bare with « “Bond- 
brass, or bronze. Finished in prime, or special finishes or : Exy” teol. 
platings. Catalog "GS" shows all designs, with dimensions, 


opening sizes, full scale details. Sent on request. Write for NEW Catalogue— 


THE AUER REGISTER COMPANY %2° Clemons Avenue Contains complete inf tl 

















* FLOOR REGISTERS, One-piece frame construction 
+ GRAVITY BASEBOARD REGISTERS « COLD AIR FACES « PERFO- 
RATED METALS FOR EVERY INDIVIDUAL USE. PROMPT DELIVERIES) 


STAN DARD narorsine co 


315) W. 49th PLACE . qld Tere tal le) 


HANDY TUBE BENDER @ 
classified FOR BENDING ALL TYPES OF TUBING AND PIPE 


ee PORTABLE— 
advertising... IN SIZES TO BEND 


O. D. 














Is the quick, economical way to find what you're 
looking for. Check the classified h and SIRED SHA 
ooking for. Check the classified page each an DESIRED SHAPE 


every issue for real bargains and hard to find WITHOUT KINKS OR FLATS 


items. It’s a quick and sensible means too, of fC) = 2 2 

disposing of tools, equipment, and anything else AT LEADING SUPPLY HOUSES 

for which you no longer have use. Check the c BROS INC 
HOLSCLAW by ' 


classified page for rates. 
408 Willow Road - Evansville, Indiana 














CLASSIFIED 
ADVERTISING 


Classified Section: Rates for classified advertising are 12 cents for each word, 
including heading and address. One inch $6.00. Count nine words for keyed 
address. Minimum $2.00 for each insertion. Cash must accompany order. 


miscellaneous situations wanted 








Plumbing and heating estimator, college man - FOR SALE: Three Type C Erie City Cross Drum 
, prececes field experience on large commercial Boilers, each having 3300 sq. ft. of heating sur- 
Manufacturers Agents buildings and hospitals in Midwest Prepare face and an output rating of 11,385 Ibs. of steam 
held drawings, supervise installation of work per hour from and at 212° F. return water, 160 
. ' . cost records, change orders Desires change ibs. operating pressure Each boiler equipped 
Are you interested in Securing addi- with future. Address Key #888-A, Heating, Pip with four soot blowers, water column, fly ash 
tional lines? ing & Air Conditioning, 6 No. Michigan Ave., hopper, 3” steam reinjection system, Copes Feed 
Chicago 2 Water Regulator, two blowoff valves, two po 
We are occasionally asked by our safety valves and one stop and check angle Aaa 
manufacturer advertisers to suggest cen ietaioiapedtbiledialied er valve. Boilers built in 1942, used approxi- 
the names of manufacturers’ agents mately one year, then prepared for standby 
n various sections of the country B.S. and M.S. in mechanical engineering with Copies of inspection reports available on request 
tl s! ‘ © country two years’ experience with contractor, not sub Boilers at present installed in an idle plant in 
whom they can contact in regard to rect to draft, desires engineering position in the pncaggon pee Sates owes pete 

representation of their industrial field of heating and air conditioning Prefer any of Gh ¢ p ar cng . ane 
| build . West Coast but will asia dine locathans matic Spreader Stokers (some parts missing) 
arge Dutiding heating, piping and Add: % $889 "A i + Pini ~ two reciprocating duplex steam driven boiler 
air conditioning products. Address Key 9-A. Heating, Piping y feed water pumps, one Stickler No. 5 Feed 

Conditioning, 6 No. Michigan Ave., Chicago 2 > H 4 i'p d 1 
If ou would like our name eater and urther and one condensate 
‘ y' y with two Fischer Flow Control Valves 
listed on our records for inquiries Will sell part or all equipment in Boiler Room, 
we may receive on your territory, we Pag ae ee P including valves and pipe work too numerous 
~ s : to list. Associated Sales & Supply Co., 5137 

invite you to write us. There is no situation open Seuthmeet Aue. te. taaks oa: Hn 

charge in connection with this serv- re ; 
eta ASSISTANT FOREMAN TRAINEE — Open 
ing in pipe shop for young man with mechan 


HEATING, PIPING & ical engineering training and experience. Work 


IR CONDITIONING included supervision of maintenance of pipe 
A lines and heating and ventilating equipment WwW 
Large, multi-building, institutional plant in Chi ITH 
ago Permanent job. Address Key #890-A, 
Hea : U.S. SAVINGS BONDS 








6N. Michigan Ave. Chicago 2, Il. Heating, Piping & Air Conditioning, 6 No 


> 


Michigan Ave., Chicago 2. 
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Ace Engineering Co. 

Acme ndustries, Inc.... 

Aecrofin Corp 

Air Conditioning Products 

Air Devices, . 

Air Filter Corp... 

Air-Maze Corp....... 

Airtherm Mfg. Co... 

Alco Valve Co... 

Aldrich Co.. 

Allen-Bradley Co. 

Allis-Chalmers Mfg. Co... 

American Air Filter Co... 

American Blower 

American Brass Corp. 

American Chain & Cable Co., 

American District Steam 

American Radiator & Standard 
Sanitary Corp..... 

Ames Iron Works 

pe IT ee eee 

Anemostat Corp. of America.... 

Armstrong Cork Co.. 

Armstrong Machine Works. 

Atlas Mfg. Co.... 

Auer Register Co.. 

Aurora Pump Co.. 

Automatic Switch Co. 

Autorad, Inc. 

Babcock & Wilcox be.. 

Bacharach Industrial instrument 

Badger Manufacturin; le 

Baker Refrigeration tore: 

Baldor Electric 

Baltimore Aircoil Co.. 

Barber-Colman Co..... 

Barnes & Jones, Inc... 

Bell & Gossett Co. 

Binks Mfg. Co. ee 

Bishop & Babcock Mig. Co., The.. 

Black & Decker Mfg. Co. ‘ 

Breidert Co., G. 

Bristol Company, The.. 

Brown Products Co. 

Brownell Co., The 

Brundage Co... 

Brunner Mfg. Co.. 

Bryant Heater. 

Buensod-Stacey, “Inc. 

Buffalo Forge Co. 

Buffalo Pumps, Inc. 

Builders-Providence, Inc. 

Bundy Tubing Co..... 

Burnham Corporation 

Bush Mfg. Co. 

Byers Co., A. M 

Campbell Heating Co. . 

Carey Mig. Co., The Philip 

Carnegie-lIllinois Steel Corp). 

Carrier Corp. ; +3 

Cash Co., A. W. 

Century Electric Co. 

Chase Brass & Copper Co. 

Chicago Pump Co. 

Clarage Fan Co. 

Cleaver-Brooks Co. 

Cleve'and Fuel Engineering Co 

C-O Two Fire Equipment Co 

Combustion Control Corp. 

Combustion Engineering— 
Superheater inc. 

Committee on Steel Pipe Research 
American Iron & Steel Institute 
Condenser Service & Engineering Co 
Connor Engrg. Co., W. B. $1 

Continental Air Filters Co 
Cork Import Corp 
Crane Co, . 
Crocker Wheeler Div. Elliott Co 
Curtis Refrigerating Machine Co. 
Cyclotherm Corp.. 
Davis Engineering Corp. 
De Bothezat Fans Division 
American Machine & Metals, Inc 
Delavan Mfg. 
Detroit Lubricator Company 
Detroit Stoker Co. 
Dodge Mfg. Co. ‘ 
Dole Refrigerating Co. 
Dole Valve Co., he 
Dollinger Corp. 
Dravo Corporation 
Dunham Co,, C. A. 
du Pont de Nemours & Co 
(Inc.), 
Durant Roccasecd Pipe Co. 
Duriron Co., Inc., The 
Dwyer Mfg. Co., F. w 
Eagan Co,, Walter H. 
Eclipse Pioneer Div 
Bendix Aviation Corp. 
Economy Pumps, Inc. 
Eleo Tool & Screw —- 
Emerson Elec. Mfg. 
Enterprise Engine & Saueiiew Co. 
Fairbanks Co. 
Farr Co. 
Fedders-Ouigan Corp. 
Fisher Governor Co..... 
Fitzgibbons Boiler Co., Inc 
Foster Wheeler Corp. 
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Frick Co. 

Fulton Sylphon Co.. : 
G. & O. Mfg. Co., The 
Gallaher Co.. 

General Controls Co. 
General Electric Co... 
General Gas Light Co. 
Glastioss Corp., The 
Globe Steel Tubes Co.. 
Governair Corp.. 
Greenlee Tool Co. 
Grinnell Co., Inc... 
Gustin Bacon Mfg. 
H & H Tube & Mfg. G. 

Hajoca Corporation... 

Hamilton-Thomas Corp.. 

Handy arman : 
Haney Gas Burners & Engineers 
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Holsclaw Inc 
Howell Electric Motors Ce. 
Hussey & Co., G +s 
Iig Electric Ventilating Co 
Illinois Engineering Ou 
Illinois Testing Laboratories, 
Independent Kegister Co.. 
Industrial Sound Control, Inc. 
Infra Insulation, Inc.. 
Ingersoll-Rand : 
—_ Union Co., Inc 
enkins Bros. 

Jenn Air Products Co 

Johns- Manville 2 
Johnson Co., S. T.. 

johnson Corp. 

Johnson Service Co. 

Joy Mfg. Co. . 
Kaiser Aluminum & Chemical ‘Sales, Sen, 
Kaylo Div., Owens-Illinois Glass Co. ‘ 
Keasbey & Mattison Co. 

Kennard Corp cs 

Kennedy Valve Mfg. Co., The.. 
Kewanee Boiler Corp. 

Key Co..... . 

Klipfel Valves, Inc. 

Kramer Trenton Co... 

Kritzer Radiant Coils, Inc..... 


Ladish Co. 
Leslie Co. 
Lewin-Mathes Co... ¢ 
Lilie-Hoffmann Cooling ‘Towers, Inc 
Lincoln Electric Co., 
Little Giant Vaporizer Co., “Ine. 
Lufkin Rule Co., The... 
Lunkenheimer Co., The 
Lycoming Spencer Div., 

Avco Mfg. Corp. 


Marley Co., 
Marlo Coil Co. 
Marsh Heating Equipment Co. 
McCord Corp. 
McDonnell & Miller, Inc.. Outside Back Cove 
Mechanical Industries Production Co. 
Mercoid Corp., The 
Mettler Co., Lee ; 
Mid-Continent Metal Products Co 
Midwest Piping & Supply Co. 
Mid-States Welder Mfg. Co. 
Minerallac Electric Co. 
Minneapolis- Honeywell Regulator Co. 156 & 157 
Miracle Adhesives Corp. 
Modine Mfg. Co. 
Moore Co 
Muckle Mfg. Co. 
Mueller Brass Co. 
Mueller Furnace Co., L. J. 
Multi-Vent Div., Pyle National Co. 
Mundet Cork Co. 
Murray Mfg. Co., D. J. 
Nash Engineering Co... 
National song 3 Co., The 
National Tu : 
Nelson, Herman Div. of American 
Air Filter Co., Inc... - , 
Nesbitt, J. ie 
New York Blower Co., The 
Niagara Blower Co... 
Nicholson & Co., W. H 


Ohio Brass Co..... 
Ohio Injector Co... 
Olson & Company, ‘Arthur A. 
Orr & Sembower, Inc. 
OverHead Heaters, Inc. 
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Peerless Elec. Co. 
Peerless Pump _ Div., 
& Chemical Corp. 
Penn Electric Switch Co. 
Perfex Corp... 


no w 


- 
w 
PeORHHH EHR aEND ARR & Be 


~ 
* w& 


x 
w 


a 


eeeeane 


Food Machinery 





Phillips Cooling Tower Co., Inc 
Pittsburgh-Corning Corp..... 
Porter & Co w. 

Powder x Tool Corp. 
Powers Regulator Co., The 
Prat-Daniel Corp. 

Pritchard Co., J. F... 
Propelliair, Inc. ae 


R P & C Division American Chain & 


Cable Co., The 
Ramset Fasteners, inc......- 
Randall Graphite Bearings, Inc 
Raytheon Manufacturing Co... 
Register & Grille Mfg. Co. 
Refrigeration Engineering, Inc. 
Reinhard meee Co 
Rempe ; 
Republic Steel Corp.. 7 
Research Products Corp. ; 
Revere Copper & Brass, Inc. 
Reynolds Metals Co. ; 
Reznor Manufacturing Co... 
Rhode Island poings Co. 
Ric-wiL Co., The Rec tes 
Ridge Tool Co. 
Rockwell Co., W. S. 
Roth Co., Roy E.. 
Russell Elec. Co 
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Sarco Co., Inc 
Sarcotherm Controls Inc. 
Schaub Engineering Co., 
Schnacke, Inc 
Sellers Engineering Co. 
Siemon 
Skidmore Re vicadaed 
Smith Co., Inc.. H. B. The 
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The National Supply Co. 
Spence Engineering Co., Inc 
Sporlan Valve Co. 
Spraying Systems Co. 
Standard Stamping & voreeating Co. 
Stephens-Adamson Mfg. Co 
Sterling, Inc. 
Sterling Electric enna 
Stic-Klip Mfg. 
Strong, Carlisle & Hammond Co 
Sturtevant Co., B. 
Div. of eS oe Elec 
Super Radiator Corp. 
Superior Combustion Industries, Inc 
Surface Combustion Corp 
Swartwout Co 
Taco Heaters, Inc. 
Taylor Forge & Pipe Works 
Taylor Instrument Cos 
Terre Haute Boiler Works Co 
Thrush & Co., " 
Titus Mfg. Cor 
Titusville Iron Works Co., The 
Struthers Wells Corp. 
Trane Co., The 
Tri-Clover Machine Co 
Tube Turns, Inc. 
Tuttle & Bailey, Inc 
Typhoon Air Conditioning Co., 
Union Asbestos & Rubber Co 
Union Carbide and Carbon Corp 
Unistrut Products Corp 
United Cooling Tower Co. 
United Electric Controls Co 
United States Air Conditioning Co 
United States Steel Co. 
Vulcan Radiator Co 
Wagner Electric Corp 
Wallace Co., William 
Walworth Co 
Ward Leonard Elec. Co 
Watson-Stillman Co 
Webster & Co., Warren 
Webster Engineering Co., The 
Weil Pump Co. 6 
Weinman Pump Mfg. Co. 
Welding Fittings Corp 
Western Engineering & Mfg. Co. 
Westinghouse Elec. Corp. 
Wheatland Tube Co 
Wheeler Mfg. Co., C. H 
White-Rodgers Electric Co 
Whitlock Mfg. Co. 
Wiegand Co., Edwin L 
Will-Burt Company, The 
Wilson & Co. ‘ 
Wilson, Inc., Grant. 
Wing Mfg. Co., L. J. 
Wolverine Tube Div. of Calumet & 
Hecla Consolidated Copper Corp 
Worthington Pump Machinery Corp 
Yarnail-Waring Co 
York Corp 
York-Shipley 
Young Radiator Co 
Youngstown Sheet & Tube Co 
Zallea_ Bros. 
Zink Co., John 
Zonolite Company 
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Firms represented in this issue are identified by the folio of the page on which their 


advertising appears. 


Advertising which appears in other issues is marked with an asterisk. 


Heating, Piping & Air Conditioning, February 1951 








iMlestrated is a No. 34H3 
Capillary Unit Condi. 





Use Clarage Capillary Air Conditioning 





Units where Accurate Control of Tempera- 
ture and Humidity is Important — and 
where Maximum Air Cleanliness is Vital to 
Production, Uniform Quality of Product, 


Health or Safety. 








Clarage Capillary Air Conditioners are 
complete factory assembled units, includ- 
ing a Capillary cleaning section, pump, 
heating coils, fan, drive and motor. They 
are available in seven sizes — 1800 to 
20,000 c.f.m. Horizontal units, as shown 
above, are built in both Class I (con-cur- 
rent) and Class II (counter-current) types. 
Vertical units in Class II arrangement only. 

There are excellent reasons for consider- 


ing this modern air conditioning equip- 


SOME 
OF OUR 
OTHER 
UTES 


AND 
VENTILATING 


ment: (1) Inexpensive to install — no 
costly building alterations required; (2) 
Everything in one “package”? — no parts 
to assemble on the job; (3) Proper coordi- 
nation and performance of all parts assured 
by factory tests; (4) Low first cost and 


low operating costs—the result of shrewd, 





advanced engineering. 
* * * 
Write for our Bulletin 122. It gives 


complete information. . 
CAPILLARY AIR WASHERS 


are available in a series of five height 
sizes, and in eleven widths — capacities 
from 4,400 to 132,000 c.f.m. They are 
built in Class I (con-current), Class Il 
CENTRAL STATION Leet: aye | and Class Ill (con- 
current with coils) types. Bulletin 120 
AIR CONDITIONING describes complete line of equipment. 


PLANTS 








Pump controllers 


Highly perfected and proved in thousands 
of installations, the McDonnell No. 150 
is the pump control for boilers with steam 
pressures up to 150 Ibs. Convenient ter- 
minals provide circuits for pump motor 
(or starter), for low water cut-off of 
burner, and, when desired, for low water 
alarm. No. 157 (at right) is the same 
dependable control with integral water 
column which greatly cuts cost of instal- 
lation under many conditions. 


Receiver tank make-up feeders 


To provide make-up water when insuffi- 
cient condensate is returned to the tank, 
dependable McDonnell make-up feeders 
are available. Simplest form when adapt- 
able is the No. 21 series (at left) which is 
installed right in receiver tank and feeds 
water directly. Four flange shapes and 
sizes are provided in this series (Nos. 
21-121-221-321) to fit openings in most 
tanks. The No. 421 (at right) takes care 
of conditions where installation with 
equalizing piping is necessary. These 
quality feeders seat drip-tight against 
high water pressures. 


: COLD WATER 
RETURN LINE PLY 
TO RECEIVER |” 


A i * 


No. 21, 121, 221 


am | ’ 
1p RE 321 or 421 
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BURNER CONTROL 


— but no need to SCRAM with dependable 
boiler water level control 


A steam boiler without automatic boiler water level control 
is strictly a “Sam-you-better-scram” deal. But there’s no 
need to scram when the job of safeguarding the boiler is 
taken over by the simple hook-up diagramed above. 

It will pay you to study this diagram for a moment and 
note how the water level (the feed pump) is controlled 
from the water level itself by a McDonnell No. 150 or 157 
pump control. This modern method holds the water level 
within the close limits that steps up efficiency . . . pays for 
the control. 

An extra switch on the control provides circuits for low 
water fuel cut-off and low water alarm if a fuse should 
blow in the feed-pump circuit. The McDonnell make-up 
feeder on the receiver tank maintains a minimum level in 
the receiver tank at all times. 

Note the facts opposite about the dependable McDonnell 
equipment that will give you this protection and increased 
efficiency. Ask for data sheets covering every detail of the 
simple installation and wiring. 


MSDONNELL & MILLER, Inc., 3500 N. a Ave., Chicago 18, lll. 





